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Abstract: This paper reviews biomechanical labor education and practice concepts with
lasting health objectives for expectant mothers during childbirth. Some of the areas of
concern highlighted are inadequacies of routine obstetric practice, lack of adequate training
among healthcare givers, and lack of appropriate tools for assessment. The remedies
recommended by the research study include developing a standard training package,
financing  biomechanical assessment technology, and encouraging professional
interconnection among medical specialists. Such solutions are possible and realistic as they
are based on current educational models and implemented technologies, focusing on applying
researched methods. In incorporating biomechanics into maternity care, this study suggests
better labor conditions and birth outcomes for mothers and babies.

Keywords: biomechanics; labor education; maternal health; childbirth; evidence-based
practices

1. Introduction

1.1. Background and purpose of the study

The biomechanical concept improves labor education because it offers scientific
knowledge in movement and performance. These principles are developed in a
theoretical approach analyzing the mechanics of biological structures and
requirements for their actions, and they are used in different fields of labor training,
such as biomechanics and ergonomics, rehabilitation, and coaching. Besides
enhancing technique acquisition during labor education, biomechanics fosters better
working habits that prevent employee injury. For example, knowledge about the
people-lifting process can avoid accidents in physically demanding work tasks and
decrease the vulnerability to WRMSDs [1]. In addition, biomechanical analysis can
help develop training activities to meet the demands of particular sectors of
employment, including health and construction, because the requirements of these
areas are diverse and unique [2,3].

The application of biomechanical principles has come out as an essential
constituent in labor education and innovative teaching techniques. Such filming and
evaluations facilitate movements, and ergonomic assessments let the educator
appreciate the patterns as they happen. These technologies enable pinpoint corrective
feedback for learners regarding the correct ways of doing a task, increasing safety
standards within the working environment. For instance, in healthcare facilities,
biomechanical evaluations for certain worker activities provide information for the
designed rehabilitation courses that would fit the worker’s needs and guarantee they
fit physiologically to meet the job demands [1]. Furthermore, with biomechanics
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applied to educational curricula, students gain an improved understanding and
appreciation of the science of favorable movement, which is helpful in practical
fields [3].

This article presents guidelines on how biomechanical principles can be applied
to labor education programs. This article reviews the existing literature and analyzes
biomechanics in terms of their potential to improve the results of training processes
and protect workers from injuries. Besides this, it will also discuss the potential
utilization of biomechanical analysis in various sectors of the labor market and the
problems during its application.

1.2. Biomechanical principles in labor education

Biomechanics in labor education has received much attention in recent years,
predominantly because of its ability to improve training results and the well-being of
workers. The discipline that focuses on the analysis of the mechanical existence or
action of organisms is called biomechanics. Biomechanics goes hand in hand with
human performance regarding physical forces [4]. In labor education, these
principles can be used in maneuvering, especially in handling loads, to ensure
efficient ways of handling items and reducing health hazards. For example,
combining biomechanical analysis with training courses helps educators design
targeted concepts and interventions based on the discovered musculoskeletal load of
different sectors [5] [example shown in Figure 1]. This approach is more effective in
developing skills, capabilities, and knowledge of several factors that facilitate good
strategies in movement.
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Figure 1. Schematic of complex dynamic interplay between external rigid body
biomechanics, internal tissue biomechanics, tissue mechanobiology, and tissue state.

Recent research has shown that biomechanical concepts are helpful in different
work settings. Incorporating biomechanics in physical education has been revealed
to have highly positive impacts on enhancing students’ knowledge and their ability
to apply knowledge concerning movement patterns [6]. Moreover, biomechanical
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evaluations have also been applied in the healthcare sector, where they can guide
manual handling procedures and decrease WRMSDs among workers [1]. The results
of this study bear testament to the necessity of incorporating biomechanical concepts
into the curriculum of labor education in order to promote skill-building and
safeguard the interest of the workforce.

A key aspect of labor education, enhancing its theoretical and practicable
components, is based on biomechanical principles. They are important principles of
force dynamics, kinematics, and load distribution, which may serve as helpful in
refining training programs by providing guidelines based on evidence for safe and
effective movements associated with labor-related tasks. Applying kinetic chain
concepts allows one to understand how generating force in one part of a body affects
another segment. It thus optimizes the body mechanics for healthcare providers
during patient handling [4]. Furthermore, motion capture technology provides real-
time feedback in a training scenario where learners can correct how they moved
based on biomechanical parameters to minimize musculoskeletal injuries [8].

Ergonomic assessments based on biomechanics can also identify risk factors for
poor posture and repetitive strain, which would result in the development of specific
intervention programs [17]. For example, biomechanical models have been used to
simulate labor positions and show that upright labor positions facilitate the
improvement of pelvic outlet dimensions for more fetal descent and decreasing labor
duration [9]. These observations highlight the need for biomechanical input into
medical education for obstetricians to facilitate practices that improve maternal and
neonatal outcomes.

Biomechanics also allows customization of training for all populations. Studies
reveal that individualized training programs derived from biomechanical assessments
can improve skill acquisition and retention in clinical settings [7]. Labor education
can become a more effective, safe, and scientifically grounded practice by stressing
data-driven approaches and physiological knowledge. This emphasizes the pressing
requirements of continuous professional development programs by incorporating the
most cutting-edge biomechanics concepts into the training of healthcare educators
and practitioners.

1.3. Gaps in existing literature

Several research gaps have emerged from the literature concerning the
biomechanics of labor education. One major area of concern is the research deficit
focusing on the effects of biomechanical training on learning and the ability to
reproduce skills and performance in a real environment after a considerable duration
of training. Nevertheless, few have been based on longitudinal designs to assess
biomechanical interventions’ long-term effects [7]. Furthermore, there is limited
information on how educators face challenges while integrating biomechanics into
their teaching. Understanding such barriers will be crucial in forming strategies that
will enhance the integration of biomechanics into labor education.

Another area that needs to be expanded is biomechanics’ application in various
labor market categories. Several areas of study are not popular among learners, and
most current research specializations are in limited areas like sports or health. If
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future research focuses on a wider spectrum of labor scenarios, educators could learn
more ways to apply biomechanics to industries’ needs.

1.4. Innovative teaching methods utilizing biomechanics and case studies

Modern techniques involving biomechanical analysis of the proper teaching
methods are also the primary tools for improving labor education. Motion capture
systems and ergonomic assessments facilitate precise analysis of movement patterns,
which benefits learners as injunctions are accurate [8]. These methods allow the
instructor to isolate ineffective motions or procedures that are hazardous and correct
them on the spot, enhancing efficiency and safety. For example, motion analysis has
proven applications to healthcare training programs that seek to train staff on safer
manual handling; its application in their duties will improve staff safety and patient
care [9].

However, including biomechanics concepts in educational programs increases
students’ awareness of the science in motion. By ensuring that what the educators
teach conforms to biomechanics, students can be empowered with the right
information to make the right decisions about their physical activities [10]. This
approach favors the mastery of skills and enforces safety and consciousness among
the workers. Thus, approaches to the teaching process with elements of
biomechanical analysis could be considered prospective for developing and

enhancing labor education programs.
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Figure 2. Patient safety and healthcare quality.

Biomechanics has been applied to support labor education. Such an example
highlights a training program in healthcare that has included biomechanical
assessments in its education [see Figure 2]. This program significantly and
positively impacted the self-reported incidence of manual handling and participants’
confidence in performing physical tasks, as these participants reported fewer injuries
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after participating in the program [11]. Research within physical activity settings
reveals that students who received instruction founded on biomechanics principles
outperformed their counterparts taught in the standard approach [12].

2. Materials and methods

The current study is a review paper. Hence, it uses secondary data to establish
the extent of the integration of biomechanical principles in labor education programs.
Therefore, based on the evaluations of current literature, case studies, and empirical
research studies, this study seeks to find evidence that biomechanical laws benefit
labor education. The rationale for choosing secondary data is based on several
factors, such as the availability of data, the possibility of assessing the existing state
of knowledge and trends in the field, and the efficient use of resources in the data
collection process.

2.1. Data sources

This study collects secondary data from peer-reviewed academic journals,
conferences, and reports from well-established biomechanics and labor education.
Sources like PubMed, Google Scholar, and Scopus were used to gather data from the
previous decade’s publications. This period has been selected to provide the most
relevant information regarding the previous developments in the biomechanical field
and its utilization in school environments. These may include biomechanics in labor
education, ergonomics, motion, and worker safety terms used to conduct searches.

2.2. Data analysis

The reviewed literature was then analyzed based on the systematic review
procedure. Firstly, the papers were searched for relevance to the integration of
biomechanics in labor education. The criteria for including the studies included the
fact that they must have focused on biomechanical uses in training programs in
various employment sectors, such as health, construction, and manufacturing. When
selecting articles for the final sample, we excluded works that contained purely
theoretical proposals without application or did not offer proof of the information
provided.

After these articles were found, a thematic synthesis was performed to group
relevant findings concerning biomechanics’ application in improving working
abilities and preventing injuries. Such data included information about distinct
biomechanical interventions, the effects of these measures, and implementation
issues and difficulties. Consequently, this present research is intended to examine the
behavior of innovative techniques and methodologies that could help integrate
biomechanics into labor education programs and integrate them.

2.3. Ethical considerations

Ethical issues relevant to this study are limited to cases where data is obtained
from various sources; thus, issues of proper attribution of ideas to authors are strictly
relevant. The researcher preceded every source thrown into the analysis by assessing
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its credibility and relevance. Moreover, efforts were made to convey the goals of the
authors of the original studies as closely as possible.

This paper’s analytical strategy employs secondary data to give a broad
perspective on biomechanical applications in labor education. Thus, drawing from
prior research, this study will provide valuable findings regarding possible best
practices in applying biomechanics to training schemes and potential challenges
perceived by educators and other stakeholders in the industry.

3. Technical framework

3.1. Specific biomechanical principles

The underlying concepts of biomechanics need to be considered when
improving the content of labor education programs. Some of those concepts are
force, motion, and stability, which are indispensable for understanding and analyzing
human motion in different forms of labor. Force can, therefore, be defined as any
action that, once applied, will alter the state of motion of an object in a certain way,
and motion means a change in the position of an object over time [13]. Stability
means the ability to control the position of the center of mass during movements,
especially in occupational activities that involve a lot of work-related movement
[15]. For example, construction concepts must be applied by the workers to avoid the
wrong way of lifting and to avoid specific injuries. By training these core concepts,
educators can influence the students on how biomechanics affects their movements
and decisions regarding their work.

Biomechanics has daily applications for all labor sectors involved in health
care, sports training, and industrial production. Biomechanics plays a role in
designing patient care using safe movement methods that can minimize health
workers’ musculoskeletal injuries while handling patients [9]. Likewise, the
proposed biomechanical analysis can also be applied to athletes, making their
movement more effective and less predisposed to possible injuries [15]. In
manufacturing environments, biomechanically-based ergonomic evaluations can
suggest better ways to arrange tools and equipment in ways that would enhance
employee well-being, as well as productivity. As a result, incorporating these
principles in labor education promotes effective skills development and cultivates a
safe and conscious workforce.

3.2. Data analytics in biomechanics

Such biomechanical principles are useful in labor education programs where
data analytics form the backbone. Application like motion analysis and ergonomic
evaluations offer a wealth of information on kinetics and kinetics and their effects on
efficiency and risk. Motion analysis uses videos or sensors to evaluate an
individual’s movements to determine technique and effectiveness [16]. This data can
be applied to pinpoint training problem areas and to design targeted training
solutions that advance the development of requisite skills without exacerbating
overall injury rates.
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Ergonomic evaluations accompany motion studies since they evaluate the work
environment that frequently adapts the worker’s posture and flow. These
assessments are centered on evaluating risks related to particular tasks and proffering
adjustments to minimize the physical stress of personnel [17]. For instance,
ergonomic solutions in healthcare have reduced staff incident rates through properly
handling patients [18] [Figure 3]. Thus, integrating data analytics in the education of
labor programs enables educators to offer feedback that supports learning
effectiveness and learner readiness for industry challenges.
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Figure 3. Ergonomics and its effects.

3.3. Integration with educational models

Incorporating biomechanical data into currently existing models of education
has to be combined to fit into the currently used teaching practices. One entails
teaching through the project, which entails having the students perform tasks
demonstrating biomechanical ideas in everyday situations. For example, students
could study the kinesiology of a particular movement, like lifting or reaching and
create different ideas to improve the movement with less stress on the body [10].
This sort of pedagogy works in tune with and supplements the theoretical content of
the course, thereby sharpening students’ analytical abilities.

Furthermore, active cooperation of educational institutions with industry actors
is critical to their efficient operation and timely labor education programs. Working
closely with industry practitioners, instructors can learn about the biomechanical
issues in specific fields to adjust their teaching programs appropriately [19]. Further,
affiliations with industries can help students avail themselves of technologies in
biomechanical analysis to prepare themselves for the job market after completing
their course.
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3.4. Challenges in implementation

However, specific difficulties prevent biomechanics from being applied
effectively in the organization of labor education programs. A major hindrance is the
limited external funding available for educational institutions to enable the purchase
of improved biomechanical analysis equipment and systems. Some schools might be
unable to afford the monetary input or the necessary infrastructure to have
biomechanical training at their best. Moreover, professionals may need more training
on using all these tools and analyzing data that is produced subsequently.

The other difficulty is overcoming concerns such as the lack of permission to
use new teaching methodologies in labor education. The practical implementation of
such changes within educational environments can also be an issue, given the safety
regulations and ethical implications associated with biomechanical research [20].
Any given state has set rules that educators must work within, even as they ensure
that students receive the most modern and relevant information as they prepare them
for their future careers.

3.5. Future directions

The following are potential future directions that should be taken to avoid such
challenges and fine-tune the implementation of biomechanical principles into the
learning of labor education programs. First, sustained financing for research
proposals on biomechanics in education will be essential in modern teaching
innovations and tools [9]. Partnerships between the institutions delivering education
and other industry players can create linkages to sources of funds and foster
information sharing.

Further, identifying the guidelines for applying biomechanics in labor education
will provide general guidelines to institutions. This could entail developing
curricular frameworks to proactively prescribe methodological practices that address
biomechanical principles at their core [10]. Based on the need to promote continuous
improvement with educators, researchers and industry professionals, labor education
programs can be improved by applying biomechanical principles.

Thus, familiarity with specific biomechanical principles, data analysis,
incorporation of these ideas into educational models, solutions to implementation
issues, and directions for future research are critical to enhancing labor education
programs. The combined cooperative and instructional approach by the stakeholders
and commitment to carrying out research efforts can improve the workforce
readiness, safety, and efficiency of the different working fields.

4. Comparison of traditional vs. biomechanical approaches

4.1. Traditional approaches to labor

Conventional labor treatments may involve strictly regulated biomechanical
processes and systematic care focusing on the medical aspects of birth, mostly in the
supine or lithotomy positions [illustrated in Figure 4]. These positions have been
traditionally preferred because of the perceived advantage to the healthcare provider
who manages the patient. However, studies show that these positions do not favor
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maternal comfort or the flow of labor. Comparison with other positioning techniques
has found that women in supine positions may experience more pain during labor,
second stages lasting longer than their upright counterparts, and higher incidences of
instrumental delivery [21]. In addition, regular use of techniques like epidurals and
fetal monitoring can limit the mobility of the woman during labor and may worsen
both the labor process and the outcomes of pregnancy for the mother and her baby.
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Figure 4. Traditional over-bed method. Placement—(A) install stirrup legs and positioning; (b) remove the foot plate.
repositioning—(c) install the foot plate; (d) flat one’s legs and repositioning; (e) remove stirrup leg; transition to the

bed—(f) transit [23].

Contraceptive practices still apply many of the orthodox procedures, which fail
to address the physical processes of birth, thus encouraging unnecessary medical
intervention. For instance, conducting vaginal examinations and administering
intravenous oxytocin for stimulants in laboring women is standard in many
developed countries, while knowledge shows that these practices do not have
measures that improve health [22]. Critics observe that such measures can engender
the medicalization of birth that states technology and efficiency more than the
woman in labor. This perspective requires changes in the usual intrapartum care
model to reflect the theoretical model that supports normal physiological processes
during birth.

4.2. Biomechanical approaches to labor

Biomechanical methods of labor stress physical forces that are likely to occur
during childbirth and the positioning of the mother to provide her with comfort and
assist her in developing an effective pattern of labor. Studies have shown that water
birth increases access to birthing positions that include squatting, kneeling, or lying
in a side-lying position, reducing the rates of adverse effects of poor fetal positioning
and pain [23]. These positioning strategies make the best use of gravity and tight
contractions of the uterus, resulting in shorter labors and reduced cesarean deliveries.

Another aspect stressed by biomechanical principles is the need for maternal
motility during labor. Letting women be comfortable to move can lead them to
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assume personally suitable postures. For example, evidence shows that being in an
upright or lateral position in the second stage of labor is associated with a shorter
length of this stage, reduced reported pain by the mother, and fewer instrumental
births than if the women are lying flat [21]. Biomechanics facilitates consumer
control over labor experiences without excessive use of medical technologies when
applied to labor education and practice.

4.3. Comparative analysis

The following table summarizes the key differences between traditional and
biomechanical approaches to labor:

Table 1
Aspect Traditional Approaches Biomechanical Approaches
Positioning Supine or lithotomy positions Upright, lateral, squatting, kneeling
Interventions High reliance on medical interventions Emphasis on natural processes and minimal intervention
Maternal Mobility Often restricted Encouraged to promote comfort and effectiveness
Pain Management Epidurals commonly used Alternative methods such as water birth or movement
Labor Duration Potentially longer due to ineffective positioning Generally shorter with optimal positioning
Outcome Focus Clinical efficiency Maternal empowerment and physiological outcomes

Such a comparison of the medical and the biomechanical models for the study
of childbirth reveals stark differences in beliefs and practices. Traditional approaches
tend to focus on antepartum and intrapartum care and potential treatments that can
contribute to the exacerbation of the labor process; on the other hand, biomechanical
approaches embrace the principles of natural and physiological childbirth free from
medical interference. This means that in future studies, healthcare providers must
adopt biomechanics principles as they seek to improve the experiences of mothers as
well as the outcomes during labor.

5. Case studies and data analysis

5.1. Case studies

1) Case Study 1: Biomechanics for Birth Training Program

The “Biomechanics for Birth” training program is a good example of the use of
biomechanics in midwifery teaching and training, where biomechanical principles
increase the abilities of birth practitioners, positively affecting birth processes.
Course-creators of this course, Molly O’Brien, the midwife, hope that after its
completion, midwives will be able to define mechanical problems during labor, such
as labor dystocia. With insight into the biomechanics of birth, midwives can
accompany childbirth, physiological births can be promoted, and mothers can rely on
their learned intuitive movements. The course also stresses the role of coaching an
environment that enables women to engage in childbirth; this opposes traditional
medical models that seek to intervene as much as possible with natural processes.

In the program, the participants get both theoretical and practical knowledge,
such as discourses on anatomy and physiology, along with working on different
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positions and techniques for turning the fetus [24]. Some initial assessments, which
have been carried out in some NHS Trusts, are encouraging: some midwives who
dropped some instrumental births and severe perineal trauma stated that they learned
the required techniques in the course. Such courses recommend that using
biomechanics effectively in midwifery training will enhance women’s birth
situations and prospects for physicians and other healthcare professionals.

The ‘Biomechanics for Birth’ training program is based around physiological
birth and the use of biomechanics to minimize interventions in birth. The course goes
beyond recognizing mechanical dystocia because it allows midwives to promote
normal labor progress by moving around with the mother and using hands-on
techniques. Several midwives have observed a change in how they provided care for
those in labor, with more preparedness to recognize and treat labor stagnation
without recourse to immediate medical intervention. The program includes the
emotional and psychological dimensions of birth, emphasizing maternal autonomy
and intuitive movement. Several studies have shown that biomechanics-assisted care
by midwives reduces dependence on instrumental birth while increasing vaginal
delivery with fewer complications. In addition, the scale-up of the course within
NHS Trusts provides evidence for its utilization within standardized midwifery
education, offering a sustainable model for improving birth outcomes and reducing
unnecessary obstetric interventions.

2) Case Study 2: The Biomechanics for Birth Toolkit

Releasing the ‘‘Biomechanics for Birth Toolkit’ is a major innovation in
midwifery practice aimed at providing answers to low rates of spontaneous labor and
poor birth outcomes. The evaluation carried out in another cross-sectional study done
before and after the toolkit’s introduction showed significant changes in labor
patterns among the women under observation [2]. Before introducing the toolkit
baseline, the number of women with spontaneous onset labor was only 57.2%; after
the toolkit was implemented, the figure rose to 72.2%. Furthermore, the rate of
having an emergency cesarean section after being induced reduced to 23.8% from
33.1%, which is a sign of improvement concerning the outcomes in birth.

The toolkit also involves expectant mothers in their care by applying techniques
such as “labor hopscotch,” illustrated for increasing movement throughout
pregnancy and birth [2]. This approach has implications for biomechanical theories
because it acknowledges maternal movement in the labor process. Midwives should
encourage natural movements and positions to improve clients’ experiences and
minimize the use of medical technologies. This toolkit effectively substantiates the
usefulness of applying biomechanical understanding in maternity care practices.

Promoting movement-based approaches to labor has been greatly aided by the
“Biomechanics for Birth Toolkit.” In addition to bettering spontaneous labor rates,
this toolkit has also helped to yield a structured approach to maternal mobility in line
with natural arrangements to promote the best mud posturing of the infant. Practical
guides, visuals, and position charts are part of the toolkit and can easily be applied
by midwives and mothers. The women who actively use the toolkit report quicker
labor durations and reduced incidence of fetal malposition in case reports. A notable
decrease in the length of the second stage of labor was documented by one of the
NHS Trusts. It also facilitates the “labor hopscotch” method (whereby each

11
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movement must proceed sequentially), which has successfully prevented long labor
and the same risk. This success testifies to the growing awareness of biomechanics in
contemporary maternity care and the need for moving-based birthing strategies that
consider the individual.

3) Case Study 3: Biomechanical Insights into Labor Dynamics

A broader adaptation of biomechanics in birth conception has resulted in ideas
that revolutionized labor conventions by engineering concepts. The medico-scientific
research studies performed by maternal-fetal medicine specialists pointed to the need
for labor research not only as a clinical issue but also as a biomechanical one [25].
This view makes the healthcare providers dissect how forces arise during labor and
delivery, which may lead to the improved forecasting of problems like obstructed
labor. Applying biomechanical principles to analyze cervical alterations throughout
pregnancy and childbirth allows for crafting better strategies regarding the woman’s
labor process [25]. However, appreciation of other factors is crucial in guiding
requisite actions, such as managing cervical funneling before preterm births occur.
The case considerations on biomechanics type the foundation to improve
understanding and thus impact decision-making, eventually leading to better
maternal/fetal health.

More understanding of the mechanics of childbirth was found from a
biomechanical view of labor dynamics. By analyzing pelvic floor movement and
uterine contractions as mechanical interactions, researchers have been able to predict
obstetrical complications, such as obstructive labor. Real-time pelvis biomechanics
assessment is possible using advanced imaging technigues such as 4D ultrasound
and MRI-based simulations. These innovations have served the purpose of finding
personalized birthing strategies wherein maternal posture adjustments can be
customized to ensure optimal delivery outcomes. A study involved biomechanical
principles that could target interventions based on an indicator of preterm labor,
cervical funneling. Further, labor kinetics have been an important factor in the design
of assistive birthing technologies, including flexible birthing stools and supportive
labor harnesses. These findings still bridge the gap between engineering and
obstetric care to underscore the role of biomechanics in providing safer, more
efficient childbirth practices.

5.2. Data analysis

This section explores data from two works addressing birth biomechanics and
using primary quantitative data. The first investigation, entitled “Biomechanical
Analyses of the Efficacy of Patterns of Maternal Effort during Labor,” built a
biomechanical model to test the impact of several pushing patterns on the second
stage of labor [26]. The second study, “Assessment of Pelvic-Lumbar-Thigh
Biomechanics to Optimize the Childbirth Experience,” highlighted the interactions
between pelvic positioning orientation, the lumbar curve, and the thighs during
pregnancy [27]. Each study used sound quantitative methods of quantitative research
to arrive at conclusions regarding biomechanics, labor patterns, and maternal health
consequences.

12
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The first study used a finite element model to compare different delivery
patterns and quantify the time to labor and the number of pushes needed for delivery
with variations in the level of effort contributed by the mother. The outcomes
signaled that specific pushing methods are labor abbreviations and enhanced delivery
results. However, the second study evaluated the pelvis biomechanics using multiple
regression analysis to establish the relationship between the pelvis’s positioning and
a mother’s comfort mother during labor.

The result of the first study provided essential knowledge of changes in pelvic
floor kinematics during labor. The simulations also showed that the length and
frequency within which the mother pushed influenced the second stage of labor. As
applied to pushing, for instance, a “triple push” technique was shown to take an
average of 57.5 min, whereas a “peak push technique” was linked with an
augmentation of labor duration to an average of 66.5 min, a 16% increase [26].
Finally, it was found that the triple push method took 59 pushes, significantly less
than the peak push method, which only required 23 pushes, showing a 61%
reduction in the effort needed to deliver readings [shown in Table 2].

The following table summarizes key findings from this study:

Table 2. Pushing technique.

Pushing Technidue Average Duration of Second Number of Pushes Percentage Reduction in  Observed Maternal
g q Stage (minutes) Required Pushes Comfort Level

Pre-Peak-Post (Triple 575 59 N/A High

Push)

Peak Push 66.5 23 61% Moderate

Pre-Push/Post-Push 75.8 Not specified N/A Low

On the other hand, the second study offered information on how pelvis
positioning influences labor patterns. It was a study of pregnant women who had
pelvic tilt and Lumbar lordosis angle measurements taken during their respective
pregnancies. The study utilized multivariate regression analysis to assess these
factors’ relationship with maternal comfort during labor. These findings, therefore,
showed that correct pelvis positioning was correlated with low levels of pain and
increased satisfaction with the process of childbirth [shown in Table 3].

The following table summarizes key demographic and biomechanical findings
from this study:

Table 3. Key demographic and biomechanical findings.

Participant Group

Mean Age (years)  Mean BMI (kg/m?)  Joint Laxity Score (mean £SD) Optimal Pelvic Position (%)

Group A
Group B
Group C
Group D

28
30
29
31

245 3.2+10 75
26 4112 60
255 3.8+0.9 70
27 40=%11 65

The findings in these two tables show how various pushing methods can affect
the length of labor and the level of maternal/fetal effort, as well as the role of pelvis

13



Molecular & Cellular Biomechanics 2025, 22(5), 1375.

biomechanics in creating positive birth outcomes. These papers help improve
maternal health during labor since they adhere to quantitative research methods.

The two papers show how biomechanical principles are applicable in the
investigation and optimization of childbirth processes. These results suggest the
importance of continued studies on the specific methods of pushing and positioning
that could improve childbirth for mothers. With the development of evidence-based
practice in the future, the biomechanics approach will have to be incorporated into
clinical practice to enhance safer delivery practices among women.

6. Current challenges and barriers

This paper has discussed how biomechanical concepts may be applied to labor
education and practice in detail and established that labor education and practice
have several substantial barriers and challenges that hamper the incorporation of
biomechanical concepts. These challenges include technical, educational, and
systemic barriers that must be overcome to improve maternal care and birth
outcomes.

One main issue is the lack of contemporary technology equipment for
biomechanical analysis of physical work during labor. This limits traditional kinetic
and kinematic analysis methods used in pressure sensors and motion capture systems
because these methods are too complicated to use and require more substantial
equipment setup in clinical environments [28]. For instance, it may be necessary to
have multiple cameras and markers; this can hinder the birth process, thus
compromising the quality of data collected without compromising the quality of care
given to the patient. Even though there are markerless techniques, there are issues
with reliability and effectiveness that can be experienced in a shifting workers’ scene
[28]. Thus, limited access to technology means fewer investigation possibilities
exist, and biomechanics cannot be applied as often to actual work contexts.

The fourth is that they have inadequate awareness and experience of
biomechanics among healthcare suppliers. Some may have never heard of
biomechanics or have never studied it in their educational career [27]. Consequently,
there may be resistance to implementing new practices that consider biomechanics
learned from the analyses. Also, if the objective is not met, there is a lack of training
to understand biomechanical data or integrate it into clinical settings. This barrier
can only be addressed through intensive training to teach the manpower heads of
biomechanics, which is central to enhancing maternal health.

Another issue is that the human body, like any other higher organism, has a
rather complicated structure during childbirth. The fact that there is a wide variety of
pelvic size, shape, and position in women influences the creation of a universal
biomechanical model appropriate for a range of females [29]. It is not easy to design
any specific solution based on biomechanical principles, as the structure of all
women is different, and it sometimes determines labor. More research needs to be
conducted to find ways to individualize the application of evidence-based practices,
notwithstanding the identified differences.

Moreover, there are regulatory and ethical implications for biomechanics
research during labor. Requirements such as informed consent, patient privacy, and
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References

observation of security measures may ramp up the difficulty of data collection [30].
There are various challenges to work under while simultaneously avoiding any
patient harm or risk to their well-being. Explicit descriptions of ethical practices to
be followed in research in this area should, however, be outlined to enhance future
research.

Lastly, limited funds or commaodities are invested in biomechanical research in
obstetrics. For those medical fields, however, biomechanics related to obstetrics has
previously received relatively minor funding agency support [29]. Such a lack of
financial backing restricts the potential of research endeavors for developing new
biomechanics applications in childbirth. Funding should encourage closer working
relationships between engineers, clinicians, and others to further the field.

7. Conclusion

The research has presented how biomechanical principles can help improve
labor education and practice. Looking specifically at biomechanics incorporated into
childbirth, it can be understood that understanding the physical forces and mechanics
that may positively influence the birth process and maternal health results in better
birth experiences. The findings buttress the importance of using research-based
practices that equip healthcare providers with tools for enhancing labor relations by
making informed decisions. Moreover, the possibility of introducing new forms of
teaching opens up the application of, for instance, technology that can provide online
analysis of labor processes and, hence, be helpful to both mothers and their babies.

Therefore, the findings of this study advance knowledge beyond the theoretical
level by providing suggestions to stakeholders in the field of obstetrics. Such
findings suggest that, through increased support for consistent common curricula,
collaboration across disciplines, and raising awareness, this research will promote
safe, empowering environments for maternity care. An additional consideration is
the focus on the policy measures that facilitate the adoption of biomechanical
recommendations as the clinical reference point for maternal care, underscoring the
paradigmatic shift required to improve maternal health. Over time, it will be
imperative to integrate biomechanical principles in the research process to enhance
labor education and childbirth-related results. Thus, the present research should be
understood as a call for strengthening joint efforts of educators, practitioners, and
policymakers to apply evidence-based best practices supporting women during labor
and delivery.
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