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Abstract 

Background: Labor pain is a complex physiological and psychological experience that occurs globally and influences maternal 
outcomes and labor satisfaction, thus emphasizing the importance of effective non-pharmacological management strategies. Objective: 
This systematic review synthesizes digital technology-based non-pharmacological interventions and evaluates their effectiveness in 
reducing labor pain, improving maternal labor experience (satisfaction and fear), and optimizing clinical outcomes, including labor 
duration and use of epidural analgesia. Methods: This review followed the PRISMA 2020 guidelines. A systematic search was 
conducted in Scopus, PubMed, ProQuest, ScienceDirect, and EBSCO databases for studies published between 2021 and 2026. Study 
quality was assessed using the JBI critical appraisal tool, and findings were synthesized using thematic and narrative analysis. Results: 
The search identified 2,042 articles, of which eight studies met the inclusion criteria. Overall, digital-based non-pharmacological 
interventions demonstrated consistent effectiveness in reducing labor pain, improving maternal labor experiences, and supporting better 
clinical outcomes. Conclusions: Digital interventions have the potential to be evidence-based, mother-centered labor pain management 
strategies. Future research should evaluate long-term outcomes, objective clinical measures, and scalability of implementation to 
support broader integration into maternity health care systems globally. 

Keywords: Clinical labor outcomes; Digital intervention; Labor pain; Maternal labor experience; Non-pharmacological pain 
management. 

 أنواع وفعالیة التدخلات الرقمیة لإدارة ألم الولادة وتجارب الأمھات في خدمات الولادة: مراجعة منھجیة 
 الخلاصة
ات الإدارة غیر الدوائیة الفعالة. : ألم الولادة ھو تجربة فسیولوجیة ونفسیة معقدة تحدث على مستوى العالم وتؤثر على نتائج الأم ورضا العمل، مما یؤكد أھمیة استراتیجیالخلفیة
المخاض، والھدف ألم  تقلیل  في  فعالیتھا  وتقیم  الرقمیة  التكنولوجیا  على  القائمة  الدوائیة  غیر  التدخلات  بدمج  المنھجیة  المراجعة  ھذه  تقوم  الولادة :  في  الأمھات  تجربة  تحسین 

تم .  PRISMA 2020: اتبعت ھذه المراجعة إرشادات  الطرائق(الرضا والخوف)، وتحسین النتائج السریریة، بما في ذلك مدة المخاض واستخدام مسكنات الألم فوق الجافیة.  
بیانات   قواعد  في  منھجي  بحث  عامي    EBSCOو  ScienceDirectو  ProQuestو  PubMedو  Scopusإجراء  بین  نشرت  دراسات  جودة 2026و  2021عن  تقییم  تم   .

النقدي   التقییم  أداة  باستخدام  وسردي.  ،  JBIالدراسة  موضوعي  تحلیل  باستخدام  النتائج  تلخیص  البحث  النتائجوتم  حدد  معاییر    2,042:  استوفت  دراسات  ثماني  منھا  مقالة، 
س نتائج  ودعم  الأمھات،  تجارب  وتحسین  المخاض،  آلام  تقلیل  في  مستمرة  فعالیة  الدوائیة  غیر  الرقمیة  التدخلات  أظھرت  عام،  بشكل  أفضل.  الإدراج.  :  الاستنتاجاتریریة 

المستقبلیة النتائج طویلة المدى، والمقاییس  التدخلات الرقمیة لدیھا القدرة على أن تكون استراتیجیات إدارة ألم الولادة مبنیة على الأدلة وتركز على الأم. یجب أن تقیم الأبحاث  
 السریریة الموضوعیة، وقابلیة التوسع في التنفیذ لدعم التكامل الأوسع في أنظمة رعایة رعایة الأمومة على مستوى العالم.
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INTRODUCTION 

Childbirth is a universal biological event that has 
profound implications for women's physical, 
psychological, and social health [1,2]. Labor pain is one 
of the major clinical challenges in global maternity care, 
especially in the context of the need for effective, safe, 
and mother-centered pain management strategies [3,4]. 
The World Health Organization reports that 
approximately 140 million deliveries occur each year 
worldwide, with complications during childbirth often 
related to intense pain and inadequate care, contributing 

to maternal and perinatal morbidity and mortality [5]. In 
Indonesia, the 2018 Riskesdas data shows that 28% of 
women experience childbirth complications, reflecting 
the high burden of labor pain and the need for effective 
and contextual pain management strategies [6]. One of 
the obstacles in managing labor pain includes limited 
access to non-pharmacological interventions, lack of 
education for mothers, and limited capacity of health 
workers to provide comprehensive pain management 
support [7–9]. Numerous studies indicate that women in 
labor frequently possess limited knowledge regarding 
pain management alternatives, receive insufficient 
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information during labor, and are minimally engaged in 
decision-making processes, thereby affecting their pain 
experience and sense of control during labor [10–12]. 
Suboptimal labor pain management is associated with 
increased pain intensity, longer labor, maternal anxiety, 
less satisfying labor experiences, and postpartum 
psychological symptoms [13–15]. Pharmacological 
approaches, including inhaled analgesics, opioids, non-
opioids, and epidural anesthesia, have been shown to be 
effective in reducing pain but have the potential to cause 
side effects for both mother and baby [16–18]. 
Integrating non-pharmacological pain management with 
digital health technology is an innovative approach to 
improving accessibility, personalization, and maternal 
engagement in childbirth care [18,19]. Alternatively, 
non-pharmacological methods combined with advances 
in digital technology have opened up new opportunities 
for accessible, safe, interactive, and woman-centered 
labor pain management [20–22]. Increasing evidence 
indicates that digital interventions markedly diminish 
the intensity of labor pain and enhance the maternal 
birth experience [23–30]. Digital approaches include 
transcutaneous electrical nerve stimulation TENS [23], 
interferential electrical stimulation [24], virtual reality 
headsets [25], infrared belts [31], mechanical massage 
pillows [27], music therapy [28], hypnosis audio [29], 
and digital visuals and animation [30]. However, the 
available evidence remains fragmented, 
methodologically heterogeneous, and limited in 
comprehensive synthesis, particularly in developing 
country contexts [20,32]. Therefore, this systematic 
review aims to identify types of digital interventions in 
labor pain management, evaluate their effectiveness in 
reducing pain and improving the labor experience, and 
identify research gaps to support implementation in 
evidence-based maternity services. 

METHODS 

Study design 

This systematic review was structured following the 
PRISMA 2020 guidelines [33]. A comprehensive 
literature search strategy was conducted on studies that 
assessed non-pharmacological interventions based on 
digital technology and examined their effectiveness in 
reducing labor pain, improving maternal labor 
experience (satisfaction and fear), and optimizing 
clinical outcomes, including labor duration and use of 
epidural analgesia. 

Search strategy 

A systematic literature search was conducted across five 
databases [34–36], including Scopus, PubMed, 
ProQuest, ScienceDirect, and EBSCO, for articles 
published between 2021 and 2026. The search strategy 
was developed using the Population, Intervention, 
Comparison, Outcome (PICO) framework [37]. 
Population (P): Mothers giving birth in the active phase 

of labor (intrapartum care) Intervention (I): Non-
pharmacological interventions based on digital 
technology Comparator (C): Conventional care or 
without technology-based interventions Output (O): 
Labor pain intensity, maternal labor experience 
(satisfaction and fear), and clinical outcomes. Keywords 
were used in combination with Boolean operators. The 
database search strategy included the terms "labor pain," 
"childbirth pain," "labor pain management," "digital 
intervention," "digital health," "virtual reality," "TENS," 
"technology-assisted therapy," "childbirth," and 
"intrapartum care," using Boolean operators to combine 
them. 

Inclusion criteria 

Inclusion criteria include: 1) Population: Mothers giving 
birth in the active phase of the first stage of labor, 2) 
Intervention: involving digital-based non-
pharmacological interventions during labor or the 
intrapartum period, 3) Outcomes: Measurement of labor 
pain and/or maternal labor experience (satisfaction, fear, 
and anxiety), 4) Study design: Randomized controlled 
trial (RCT), quasi-experimental study, and 5) Language 
and year of publication: English-language articles 
published between 2021 and 2026. 

Exclusion criteria 

Studies were excluded if they met any of the following 
criteria: 1) Non-interventional observational studies 
(e.g., cross-sectional studies without intervention), 2) 
Studies with pharmacological intervention as a main 
component, and 3) Studies involving pregnant women 
without intervention during labor, and 4) Research 
protocols, editorials, narrative reviews, or articles 
without empirical data. 

Study selection process 

The study selection process is carried out in stages 
according to the PRISMA guidelines [38] and identified 
2,042 records obtained from various electronic 
databases, namely PubMed (n= 708), ProQuest (n= 
131), ScienceDirect (n= 791), and EBSCO (n= 397). 
Before the screening stage, 1,644 records were 
removed, consisting of 610 irrelevant articles, 820 
duplicate records, and 214 records removed for other 
reasons. After this process, 398 records were screened 
based on title and abstract. At this stage, 215 records 
were excluded as they did not meet the objectives. Next, 
183 reports were assessed for full-text retrieval, but 136 
were not successfully retrieved. A total of 47 full-text 
articles were then assessed for eligibility. Of these, 39 
articles were excluded on the grounds that they were not 
in English (n= 16), did not include digital interventions 
(n= 10), and were not available in open access (n= 13). 
Ultimately, eight studies met all inclusion criteria and 
were included in the systematic review analysis. The 
study selection process is presented in a PRISMA 
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flowchart. Next, the methodological quality of the 
selected studies was assessed using the Joanna Briggs 
Institute (JBI) Critical Appraisal Tools for experimental 
studies, randomized controlled trials, and quasi-
experimental studies [39,40]. 

Data analysis 

Data were systematically extracted using a standardized 
form that included study characteristics, type of digital 
intervention, and primary outcomes [41]. Data synthesis 
was conducted using a narrative and thematic approach, 
with results grouped by type of digital technology and 
key outcomes, including labor pain, maternal labor 
experience, and clinical outcomes of labor. 

RESULTS 

In Figure 1, the PRISMA 2020 flowchart shows the 
identification, screening, eligibility assessment, and 
inclusion of studies evaluating digital technology-based 
non-pharmacological interventions and examining their 
effectiveness in reducing labor pain, improving maternal 
labor experience (satisfaction and fear), and optimizing 
clinical outcomes including labor duration and use of 
epidural analgesia.  

 
Figure 1: PRISMA analysis chart. 

Table 1 shows the characteristics, study design, type of 
digital intervention, and main findings of the 8 studies 
included in the systematic review of digital technology-
based non-pharmacological digital interventions in labor 
pain management (2021–2026).  

Table 1: Characteristics of literature included in the systematic review (n=8) 
Author 
(Year) Title Design Method Sample Digital Intervention Key Findings 

Njogu et al. 
(2021) [23]  

Effects of transcutaneous 
electrical nerve stimulation 
during the first stage of labor 
 

RCT 
 

TENS and control 
(routine care) groups. 
 

326 
primipara 
mothers 
 

Biofeedback-based 
Transcutaneous Electrical 
Nerve Stimulation (TENS). 
 

TENS significantly 
reduces the intensity 
of labor pain and 
shortens the labor 
phase. 
 

Sahar et al. 
(2023) [24]  

The effect of interferential 
electrical stimulation current 
on labor pain and duration of 
the active phase of labor in 
primiparous women 

RCT 
 

IFC group and IFC 
sham. 
 

60 primipara 
mothers 
 

Interferential Electrical 
Stimulation (IFC) (medium 
frequency current, 
quadripolar) 
 

IFC significantly 
reduces the intensity 
of labor pain and 
shortens the duration 
of the active phase. 

Halimeh et al. 
(2023) [25]  

The effect of virtual reality 
on labor pain and anxiety 
during the first stage of labor 

RCT 
 

VR and control 
groups. 
 

130 mothers 
giving birth 
 

Virtual Reality (VR) based 
on visual and audio 
distractions 
 
 

The use of VR 
significantly reduces 
pain intensity and fear 
of childbirth. 

Dastjerd et al. 
(2023) [31]  

The effect of infrared belt 
and hot water bag on labor 
pain intensity 
 

RCT 
 

Three groups:  
infrared belt 
hot water bag 
control. 

 

136 
primipara 
mothers 
 

Infrared Belt (Infrared-
based Thermotherapy) 
 

Infrared belt 
significantly reduces 
pain intensity during 
the first stage of labor 

Sade & Ozkan 
(2025) [27]  

The effect of mechanical 
massage on labor pain, 
duration and maternal 
satisfaction 
 

RCT 
 

Three groups: Control 
Mechanical massage 
controlled by the 
midwife, mechanical 
massage controlled by 
the mother 

154 
primipara 
mothers 
 

Electric cushion-based 
mechanical massage 
 

Mechanical massage 
significantly reduces 
pain, increases 
satisfaction and 
shortens the duration 
of labor. 

Pongrojpaw & 
Suwannarurk et 
al. (2023) [28]  

The Benefits of Music 
Therapy and Aromatherapy 
Zingiber officinale Roscoe 
for Reducing Pain During the 
First Stage of Labor 

RCT 
 

Three groups:  
Control music therapy 
ginger aromatherapy 
 
 

300 
nulliparous 
mothers 
 
 

Music therapy using 
headphones 
 

Music therapy 
significantly reduces 
labor pain and 
shortens labor 
duration. 

Huang et al. 
(2026) [29]  

The effect of a brief audio-
guided self-hypnosis 
intervention on fear of 
childbirth during normal 
delivery 

Non-
Randomized 
Prospective 
Controlled Trial 
 

Two groups: audio 
hypnosis control 
 

346 
primiparous 
mothers 
 

Audio-Guided Self-
Hypnosis Brief 
 

Self-hypnosis 
significantly reduces 
pain intensity, fear of 
labor and use of 
epidural analgesics 
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Yu et al. (2026) 
[30]  

The effects of visual and 
animation-based non-
pharmacological pain relief 
approaches on labor 
 

RCT Two groups:  
Digital intervention 
(visual brochures and 
digital animations) 
Control (text-based 
materials). 

84 
primiparous 
mothers 
 

Digital visuals and 
animations that provide 
antenatal education about 
non-pharmacological 
strategies to relieve labor 
pain 

Digital animation 
significantly reduces 
pain, fear of labor and 
epidural use. 
.  

 
Figure 2 represents the methodological quality 
assessment of included studies based on the JBI Critical 
Appraisal Tool. Most studies demonstrated moderate to 
high methodological quality. 

 
Figure 2: JBI methodological quality assessment. 

DISCUSSION 

This systematic review assesses the various types and 
efficacy of digital-based non-pharmacological 
interventions in alleviating labor pain, enhancing 
maternal labor experiences (satisfaction and fear), and 
optimizing clinical outcomes, such as labor duration and 
the utilization of epidural analgesia. Based on evidence 
from randomized controlled trials and clustered 
randomized controlled trials published between 2021 
and 2026, technology-based interventions have 
demonstrated significant effectiveness, particularly in 
reducing labor pain and improving maternal outcomes. 
However, the magnitude and consistency of effects vary 
depending on the type of intervention, implementation 
method, and population characteristics. 

Digital Intervention and Reducing Labor Pain 
Intensity 

One of the most consistent findings across the included 
studies was the effectiveness of digital technology-
based non-pharmacological interventions in reducing 
the intensity of labor pain [23–25,27–31] through 
cognitive and sensory distraction mechanisms and 
increased self-control during the labor process [42–44]. 
Controlled trials have demonstrated that technology-
based interventions, such as virtual reality, 
transcutaneous electrical nerve stimulation (TENS), 
interferential electrical stimulation, and infrared heat 
therapy, significantly diminish labor pain scores in 

comparison to conventional care. For example, a virtual 
reality-based intervention demonstrated significant 
differences in reducing labor pain and fear through 
immersive visual-auditory stimulation that distracts the 
mother from nociceptive stimuli [45–47]. Similarly, 
neuromodulation-based interventions such as TENS and 
interferential electrical stimulation have shown 
analgesic effects through modulation of pain 
transmission at the spinal level and increased release of 
endogenous opioids [48]. This study reported that TENS 
used during labor resulted in reduced pain scores 
compared to controls, and its analgesic mechanisms 
included reduced pain transmission through spinal 
effects (gate-control) and increased analgesic 
neurotransmitters such as β-endorphin (49). These 
findings suggest that TENS affects the limbic area, 
thereby reducing the emotional aspect of pain [23,24]. 
In addition, heat-based interventions such as infrared 
therapy have been shown to have additional analgesic 
effects through increased tissue perfusion and muscle 
relaxation, which indirectly reduces pain perception 
during the active phase of labor [31,50,51]. These 
findings reinforce the concept that labor pain 
management is most effective when digital interventions 
are able to simultaneously integrate sensory, cognitive, 
and emotional stimulation [52–55]. Immersive and 
interactive digital interventions seem to have more 
consistent pain-relieving effects than passive ones 
because they change how the brain and body perceive 
pain and how stressed the mother is [56–59]. 
Furthermore, combining digital interventions with 
adequate clinical support and antenatal education 
appears to enhance their effectiveness. In contrast, 
digital interventions that focus solely on information 
delivery without an interactive component tend to show 
more limited effectiveness in reducing clinical pain [60–
63]. This suggests that digital approaches to labor pain 
management depend not only on the type of technology, 
but also on how the intervention is integrated within the 
context of labor care [42,64,65]. Factors such as the 
timing of the intervention, the mother's level of anxiety, 
childbirth support, and previous childbirth experiences 
have the potential to influence the effectiveness of 
digital interventions [66–68]. In addition, contextual and 
cultural adaptation are also important factors in 
determining the success of implementing digital 
interventions in diverse maternity populations [69–71]. 
Furthermore, the effectiveness of digital interventions 
appears to be enhanced when combined with adequate 
clinical support and antenatal education. Interventions 
that combine digital stimulation with active maternal 
involvement [72–74], such as guided relaxation, 
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biofeedback, or support from a healthcare professional, 
can result in sustained pain reduction and improve the 
overall birth experience [75–77]. This suggests that 
digital-based labor pain management should be 
combined as a biopsychosocial approach that 
dynamically integrates sensory, cognitive, and 
emotional regulation [78–80]. 

Maternal Childbirth Experience: Satisfaction and 
Fear 

Increased positive childbirth experiences, particularly 
satisfaction and decreased fear of childbirth, were 
consistent findings in this systematic review 
[25,27,29,30]. Interventions that combine psychological 
preparation with ongoing clinical interactions, such as 
two-way communication with health workers and 
structured digital mentoring, show a stronger influence 
than one-way educational approaches [72,81,82]. For 
example, some integrated digital platforms not only 
improve birth preparedness but also increase the 
perception of maternal involvement in clinical decision-
making and increase satisfaction with birth care. It is 
noteworthy that some perinatal digital programs have 
shown that improvements in maternal psychological 
preparedness, fear, and confidence can be maintained 
into the early postpartum period [83,84]. Digital 
antenatal education based on visual booklets and 
animated videos, for example, significantly increased 
mothers' internal control, satisfaction with their partners 
and themselves, satisfaction with the overall birth 
experience, and satisfaction with the support of nursing 
staff during labor [29]. In addition, findings from audio-
guided self-hypnosis interventions effectively reduced 
levels of fear of losing control during labor [30]. These 
findings are in line with the conceptual model of 
healthcare experience that places perceived control, 
interpersonal support, and continuity of care as the 
primary determinants of patient experience [85,86]. 
Although many digital interventions improve 
knowledge, preparedness, and perceptions of support, 
only a subset of studies demonstrate consistent changes 
in postpartum psychological well-being [87,88]. These 
gaps reflect structural barriers to antenatal, intrapartum, 
and postpartum services, as well as variations in the 
quality of clinical communication in routine practice. 
This approach ensures that increasing maternal 
preparedness and engagement fully translates89], which 
can hinder the effectiveness of digital interventions in 
improving overall maternal health outcomes. These 
findings suggest that maternal digital interventions need 
to be developed alongside system-level strategies that 
facilitate continuity of care and coordination across 
perinatal phases; without such integration, digital 
interventions risk merely enhancing individual 
preparedness without producing clinically and 
emotionally meaningful changes in the birth experience 
[90]. In the context of low- and middle-income 
countries, strengthening the integration of digital 

innovation and maternal care systems is increasingly 
crucial. Varied access to services, limited healthcare 
resources, and diverse sociocultural contexts demand a 
digital approach that focuses not only on technological 
innovation but also on systemic and contextual 
adaptation [91]. This approach ensures that increasing 
maternal preparedness and engagement fully translates 
into a safe, meaningful, and sustainable birth experience 
in maternal health care practices. 

Clinical Outcomes of Labor: Duration of Labor and 
Use of Epidural Analgesia 

The effects of non-pharmacological interventions on 
clinical outcomes of labor, particularly labor duration 
and the use of epidural analgesia, have shown more 
heterogeneity than outcomes related to labor 
satisfaction. This reflects the clinical complexity of 
labor, which is influenced not only by physiological 
responses but also by clinical practices, policies, and 
maternal preferences [92,93]. In line with previous 
findings regarding the role of supportive and integrated 
interventions in improving the quality of the birth 
experience [25,27], some evidence suggests that non-
invasive neuromodulation interventions and structured 
non-pharmacological support have the potential to 
influence the labor process and analgesia requirements 
[28]. Clinical trial results reported that the use of 
electrical stimulation during labor was associated with a 
reduction in labor duration compared to routine care, 
accompanied by a reduction in the need for additional 
analgesia [23,24]. Synthesis of audio-guided self-
hypnosis approaches has the potential to shorten the 
early phase of labor and may be an alternative for 
mothers who wish to minimize the use of epidural 
analgesia, although the level of certainty of the evidence 
still varies between studies [29]. Conceptually, these 
findings are consistent with the neurophysiological 
model of labor that posits stability of the maternal stress 
response, neuroendocrine balance, and autonomic 
regulation as critical factors in coordinating uterine 
activity and cervical progression [94,95]. Within this 
framework, non-pharmacological interventions have the 
potential to reduce excessive stress that can hinder the 
labor process, thereby indirectly reducing the need for 
epidural analgesia [96,97]. 

Methodological Considerations and Quality of 
Evidence 

Methodologically, the quality of evidence in this review 
was moderate to high, as assessed using the Joanna 
Briggs Institute Critical Appraisal Tool [39,40] 
influenced by study design, variations in intervention 
types, measuring instruments, sample size, and limited 
follow-up duration (23,25,28–30). This limits the 
generalizability of the findings and confirms that the 
effectiveness of technology-based non-pharmacological 
interventions is highly contextual and dependent on the 
design and implementation within the maternity care 
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system [72,74]. Despite these limitations, the 
convergence of findings across diverse populations and 
service contexts supports the conclusion that 
technology-based non-pharmacological interventions 
are a credible and potentially scalable approach to 
improving the quality of care and the birth experience. 

Implications for Indonesia and Other Low- and 
Middle-Income Countries 

The findings of this review have important implications 
for Indonesia and low- and middle-income countries, 
where the quality of childbirth experiences and access to 
pain management still vary [99]. Meanwhile, the 
number of cesarean sections without medical indications 
remains high and is often related to fear of normal 
delivery and pain that is not optimally managed 
[100,101]. In the context of limited resources and 
unequal distribution of obstetric services, digital-based 
non-pharmacological interventions offer a relatively 
cost-effective approach and have the potential for 
widespread implementation, especially when integrated 
sustainably into antenatal, intrapartum, and postpartum 
services [72,102-104]. However, its effectiveness is 
highly influenced by the intervention design and 
implementation context, with the potential for greatest 
impact in approaches that are theory-based, culturally 
sensitive, and integrated within existing service systems 
[39,71,90,91]. In Indonesia, successful implementation 
also depends on family involvement, antenatal 
education, infrastructure readiness, health worker 
capacity, and integration with clear service pathways 
and shared decision-making. Future intervention 
development must align with the national maternal 
health strategy and cross-sectoral policies to ensure 
sustainability and impact on maternal health.. 

Future Research Directions 

Future research needs to strengthen the quality of 
evidence on the effectiveness of non-pharmacological 
interventions through more robust designs, longer-term 
follow-up, and an emphasis on objective clinical 
outcomes, not just maternal perceptions. Furthermore, it 
is crucial to conduct multilevel evaluations of 
interventions integrated throughout antenatal, 
intrapartum, and postpartum care that are sensitive to 
cultural contexts, particularly in Southeast Asia, 
including Indonesia, to ensure the relevance, scalability, 
and sustainability of implementation within maternity 
care systems. 

Study Limitations 

This review has several limitations, including the 
potential for participant blinding to increase bias, the 
predominance of subjective outcomes, and the relatively 
short follow-up duration. Furthermore, the 
heterogeneity of interventions and outcome measures 
limits comparisons between studies, while the 

predominance of research from high-income countries 
requires caution in generalizing findings to low- and 
middle-income countries, including Indonesia. 

Conclusion 

This systematic review shows that non-drug treatments 
that use digital technology can make childbirth better 
and improve clinical outcomes, but their effectiveness 
depends on the situation. These findings emphasize the 
necessity of theory-based, culturally sensitive, and 
integrated interventions within maternity care systems 
to support evidence-based for labor pain management, 
particularly in resource-constrained settings. 
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