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ABSTRACT

The impact of maternal height on the selection of methods for labor induction and its success rates
is a critical aspect of obstetric care. This review article aims to explore the relationship between
maternal height and the process of labor induction, success rate of labour induction and rate of
cesarean section, considering various factors and outcomes. The study delves into the influence of
maternal height on the efficacy of different induction methods, including pharmacological
approaches such as oxytocin and prostaglandins, as well as non- pharmacological methods like
membrane sweeping and amniotomy. Overall, this review provides valuable insights into the
complex interplay between maternal height and the selection and success of labor induction
methods, offering implications for clinical practice and further research in the field of obstetrics and

gynecology.
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1. Introduction

Labor induction, involving the artificial initiation of labor for expedited delivery, is commonly
indicated in cases of prolonged pregnancy, fetal compromise, maternal medical conditions, and
obstetric complications (Farah et al., 2023; Myers et al., 2002). Its significance lies in preventing
adverse outcomes associated with prolonged pregnancy, such as stillbirth and maternal
complications like preeclampsia (Beshir et al., 2021; Rydahl et al., 2019). An essential aspect of
maternal and fetal health is the overview of labor induction, a critical intervention in obstetric care
(Tsakiridis et al., 2020; Lawani et al., 2014).

The decision to induce labor requires thorough evaluation of maternal and fetal conditions,
gestational age, cervical status, and obstetric history. Maternal factors, including BMI and age can
impact induction efficacy, with obesity associated with higher cesarean and instrumental delivery
likelihood (Heslehurst et al., 2008). The Bishop Score, assessing cervical ripening, is a predictor of
induction success (Kolkman et al. 2013).

Existing studies indicate a correlation between maternal height and outcomes like cesarean section
rates. Understanding how height influences the efficacy of different induction methods could
enhance obstetric decision-making and personalized care.

Maternal height may indirectly impact cervical anatomy and uterine dynamics, potentially affecting
the response to induction agents (Mogren et al. 2018). Exploring these relationships could refine
method selection and dosing strategies for diverse maternal anthropometric characteristics.

Studies highlight associations between maternal height and risks of failed induction or labor
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dystocia (Place et al. 2019). Investigating this relationship further could aid in identifying high- risk
populations, facilitating proactive management approaches.

Tailoring induction strategies based on maternal height might optimize success rates (Verhoeven et
al. 2013). Researching these associations could contribute to personalized obstetric care plans,
potentially improving maternal and neonatal outcomes.

This underscores the necessity for comprehensive, prospective studies examining the direct and
indirect effects of maternal height on labor induction outcomes. Such research can refine clinical
protocols and foster personalized obstetric practices.

Background:

In resource-poor settings, labor induction plays a crucial role in managing obstetric complications
and improving outcomes (Lawani et al. 2014). Understanding induction mechanisms is essential for
optimizing methods, including pharmacological and non- pharmacological approaches (Irani &
Foster 2015; Schoen et al. 2018; Aregeb et al. 2021; Soni et al. 2021).

Decision-making for labor induction is influenced by clinical guidelines, patient perspectives, and
healthcare system factors, guided by evidence-based practices (Tsakiridis et al. 2020; O'Rourke et
al. 2011). The closure of rural obstetrical services impacts labor patterns, emphasizing the role of
healthcare service delivery frameworks in obstetric outcomes (Kozhimannil et al. 2018; Pearson et
al. 2018). Comparisons of cesarean section rates in elective induction versus spontaneous labor
highlight the need to assess different initiation approaches onmaternal and neonatal health (Beigh et
al. 2021).

The impact of maternal height on labor induction, success rate, and cesarean section is a complex
interplay of various factors. Maternal height has been inversely correlated with the risk of cesarean
delivery for labor arrest (Chan & Lao 2009). Additionally, a retrospective cohort study found that
maternal height < 160 cm was associated with an increased risk for repeat cesarean section (Place et
al. 2019). Predictive models have also identified maternal height as a factor associated with an
increased risk of cesarean delivery after induction of labor among nulliparous women at term
(Tolcher et al. 2015; Zhou et al. 2022). Furthermore, a study on antepartum factors resulting in
failed labor induction in nulliparous term pregnancies highlighted the belief that higher maternal
height promotes labor induction success (Shirazi et al. 2021). Additionally,a retrospective cohort
study examined the effects of maternal age on the mode of delivery following induction of labor in
nulliparous term pregnancies, indicating a significant relationship between maternal height and the
methods of labor induction (Sharami et al. 2022). Moreover, a study on the timing of delivery and
pregnancy outcomes in women with gestational diabetes examined the relationship between
induction of labor, gestational age, and the rate of cesarean delivery, shedding light on the
multifaceted nature of these factors (Feghali et al. 2016). Moreover, Chan & Lao's (2009)
retrospective study revealed insights into the relationship between maternal height and
intrapartum operative delivery, shedding light on the impact of maternal stature on delivery
mode. Roos et al. (2010) explored the interplay between maternal height, postterm pregnancy, and
labor induction outcomes, contributing to the understanding of associated risk factors. Place et al.
(2019) demonstrated the clinical relevance of maternal stature in the context of trial of labor after
cesarean (TOLAC), emphasizing its implications for obstetric decision-making. Collectively, these
findings underscore the significance of maternal height as a predictive factor for various obstetric
outcomes and its relevance to clinical management.

The Cochrane review by de Vaan et al. (2019) offers a comprehensive analysis of mechanical
methods for labor induction, including catheterization and oxytocin, providing insights into their
efficacy and safety. Dowswell et al. (2010) conducted a systematic review on different methods for
the induction of labor in outpatient settings, shedding light on the effectiveness of various
approaches. Prager et al. (2008) conducted a randomized controlled trial comparing the efficacy of
different pharmacological methods for labor induction, providing valuable insights into the
comparative effectiveness of intravaginal dinoprostone, intravaginal misoprostol, and transcervical
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balloon catheter. Additionally, Han et al. (2016) developed a prediction model for the risk of
cesarean delivery after labor induction in twin gestations based on clinical and ultrasound
parameters, offering insights into the predictive factors for cesarean delivery following labor
induction in twin pregnancies.

These references collectively provide insights into the relationship between maternal height and the
process of labor induction, success rate of labor induction, and the rate of cesarean section,
considering various factors and outcomes.

Impact of maternal height on cephalopelvic disproportion and its implications for labor induction:
Maternal height is a significant factor in the assessment of cephalopelvic disproportion (CPD), a
condition where the fetal head is too large to pass through the maternal pelvis during labor
(Benjamin et al. 2012). Several studies have investigated the relationship between maternal height
and the risk of CPD, highlighting its importance in obstetric care.

Extensive research has investigated the association between maternal height and cephalopelvic
disproportion (CPD). Liselele et al. (2000) in a cohort study of nulliparous African women found
maternal height less than 150 cm strongly linked to CPD, emphasizing its predictive role and
implications for intrapartum management. Kawakita et al. (2016) reported an increased risk of
cesarean delivery in nulliparous women with shorter stature, highlighting clinical relevance in the
context of CPD. Fawole et al. (2012) emphasized the multifactorial nature of CPD, suggesting
anthropometric measurements alone cannot predict it. Place et al. (2019) observed a significant
relationship between maternal height and methods of labor induction, underscoring the influence of
maternal stature on labor management.

Risk Factors for Cesarean Delivery in Induced Labor at Term

Numerous studies have identified independent risk factors associated with cesarean delivery in
induced labor, including older maternal age, shorter maternal height, higher body mass index,
increased weight gain during pregnancy, advanced gestational age, hypertension, diabetes mellitus,
and initial cervical dilation <3 cm (Tolcher et al. 2015).

Previous Cesarean Section and Labor Induction Success

Research on labor induction success in women with a history of previous cesarean section has
focused on elucidating the impact of maternal height and anthropometric measurements. Lawani et
al. (2014) found a 75.9% success rate in a health resource-poor setting, emphasizing the need to
understand factors influencing induction success in this population. Additionally, Dujardin et al.'s
(1996) meta-analysis revealed maternal height as a predictor of dystocia, contributing insights into
factors affecting induction success in women with varying statures. Okewole et al. (2011)
demonstrated a significant correlation between maternal height and the likelihood of cesarean
delivery post-labor induction, underscoring the clinical relevance of considering maternal stature in
obstetric decision making.

Prediction Models for Cesarean Delivery Following Labor Induction:

Grobman & Caughey (2019) compared elective induction of labor with expectant management,
revealing that labor induction in women with an unfavorable score resulted in fewer cesarean
deliveries than expectant management. Similarly, Tolcher et al. (2015) identified independent risk
factors for cesarean delivery after labor induction and developed a nomogram for predicting
cesarean delivery among nulliparous women at term. Moreover, Rossi et al. (2020) developed a risk
calculator utilizing antenatal factors from U.S. live-birth records to predict cesarean delivery among
women undergoing labor induction. Additionally, Levine et al. (2018) derived and validated a
prediction model for cesarean after induction with an unfavorable cervix and
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developed a web-based calculator to aid in patient counseling. Whereas, Nwabuobi et al. (2020)
designed and validated a prediction model using antenatal and intrapartum variables known at the
time of labor induction to identify pregnancies at increased risk of cesarean delivery. These studies
collectively contribute to the understanding of prediction models for emergency cesarean delivery
following labor induction (Grobman & Caughey 2019; Tolcher et al. 2015; Levine et al.2018).
While the provided paragraph doesn't explicitly mention maternal height, it underscores the
importance of various factors in predicting and understanding cesarean deliveries following labor
induction. Examining maternal height in this context could contribute valuable insights to enhance
the comprehensiveness of prediction models for emergency cesarean deliveries.

9. Discussion:

The exploration of the association between maternal height and the process of labor induction
constitutes a notable focus within obstetric research, elucidating its implications on induction
outcomes, delivery modes, and overall obstetric scenarios. The pivotal role of maternal height in
influencing cesarean delivery risk subsequent to labor induction has been underscored by the
findings of Khan et al. (2022), wherein it was identified as an independent risk factor, thereby
accentuating its substantive clinical relevance. In parallel, the study conducted by Crane et al.
(2006) has contributed to this discourse by revealing an association between maternal height and the
success of labor induction, with taller women exhibiting higher rates of success.

Moreover, beyond the immediate outcomes of labor induction, investigations into the intricate
correlation between maternal height and labor-related complications, including dystocia and
cesarean deliveries, have provided valuable insights into the nuanced dynamics of this relationship.
The study conducted by Marbaniang et al. (2022) is emblematic of these endeavors, shedding light
on the multifaceted nature of the interplay between maternal height and adverse labor outcomes.

In light of these findings, it becomes evident that maternal height serves as a pertinent variable inthe
obstetric landscape, exerting influence not only on the success of labor induction but also on the
subsequent risk profile for cesarean deliveries. The integration of maternal height into predictive
models and risk assessment frameworks may, therefore, enhance the precision and individualisation
of clinical decision making. Furthermore, the comprehensive understanding of maternal height's
role in the multifactorial landscape of labor outcomes can inform targeted interventions and
counseling strategies, contributing to the optimization of obstetric care. As the discourse continues
to evolve, future research endeavors should aim to elucidate the underlying mechanisms of the
observed associations and explore potential avenues for interventions tailored to women with
distinct maternal height characteristics. This nuanced understanding is imperative for advancing
obstetric knowledge and refining clinical approaches to labor induction and cesarean delivery risk
assessment.

Conclusion:

The impact of maternal height on labor induction warrants further research in obstetrics, given its
substantial implications for clinical practice. Understanding this influence is vital for optimizing
obstetric care, prompting healthcare providers to acknowledge maternal height as a potential risk
factor. This recognition can contribute to refining clinical guidelines and ultimately improving
maternal and neonatal outcomes.

Acknowledgement:

The authors would like to acknowledge Mr. S. A. Thopate, President of Rajgad Dnyanpeeth and Dr.
R. V. Shete, Principal, Rajgad Dnyanpeeth College of Pharmacy Bhor, Pune, India, for providing
necessary facilities to carry out the present study.

@2024, IJETMS | Impact Factor Value: 5.672 | Page 28



Ly s
\

International Journal of Engineering Technology and Management Sciences

Website: ijetms.in Issue: 2 Volume No.8 March - April — 2024
DOI:10.46647/ijetms.2024.v08i02.003 ISSN: 2581-4621
References:
1. Farah F., Aynalem, G., Seyoum, A., & Gedef, G.. The prevalence and associated factors of

success of labor induction in Hargeisa maternity hospitals, Hargeisa Somaliland 2022: a hospital-
based cross-sectional study. BMC Pregnancy Childbirth. 2023; 23, 437.

2. Myers E., Blumrick R, Christian A, Santanu D., Gray, R., Kolimaga, J., Livingston, E.,
Lukes, A., Matchar, D., & McCrory, D.. Management of Prolonged Pregnancy: Summary. 2002
Mar. In: AHRQ Evidence Report Summaries. Rockville (MD): Agency for Healthcare Research
and Quality (US); 1998-2005. 53.

3. Beshir Y., Kure M., Egata G., & Roba K.. Outcome of induction and associated factors
among induced labours in public Hospitals of Harari Regional State, Eastern Ethiopia: A two years'
retrospective analysis. PloS one.2021; 16(11), e0259723.

4. Rydahl E., Eriksen L., & Juhl M.. Effects of induction of labor prior to post-term in low-
risk pregnancies: a systematic review. JBI database of systematic reviews and implementation
reports. 2019; 17(2), 170-208.

5. Tsakiridis 1. , Mamopoulos A. , Athanasiadis A. , & Dagklis T.. Induction of labor: an
overview of guidelines. Obstetrical &Amp; Gynecological Survey 2020;75(1):61-72.
6. Lawani L. , Onyebuchi A. , lyoke C. , Okafo C. , & Ajah L.. Obstetric outcome and

significance of labour induction in a health resource poor setting. Obstetrics and Gynecology
International 2014;2014:1-5.

7. Heslehurst N. , Simpson H. , Ells L. , Rankin J. , Wilkinson J. , Lang R. et al.. The impact
of maternal bmi status on pregnancy outcomes with immediate short-term obstetric resource
implications: a meta-analysis. Obesity Reviews 2008;9(6):635-683.

8. Kolkman D. , Verhoeven C. , Brinkhorst S. , Post J. , Pajkrt E. , Opmeer B. et al.. The
bishop score as a predictor of labor induction success: a systematic review. American Journal of
Perinatology 2013;30(08):625-630.

9. Mogren |, Lindqvist M, Petersson K, Nilses C, Small R, Granasen G, Edvardsson K.
Maternal height and risk of caesarean section in singleton births in Sweden-A population- based
study using data from the Swedish Pregnancy Register 2011 to 2016. PLoS One. 2018 May
29;13(5):e0198124.

10. Place K. , Kruit H. , Tekay A. , Heinonen S. , & Rahkonen L.. Success of trial of labor in
women with a history of previous cesarean section for failed labor induction or labor dystocia: a
retrospective cohort study. BMC Pregnancy and Childbirth 2019;19(1).

11. Verhoeven CJ, van Uytrecht CT, Porath MM, Mol BW. Risk factors for cesarean delivery
following labor induction in multiparous women. J Pregnancy. 2013;2013:820892.

12. Irani R. and Foster S.. Overview of the mechanisms of induction of labor. Seminars in
Perinatology 2015;39(6):426-429..

13. Schoen C. , Saccone G. , Backley S. , Sandberg E. , Gu N. , Delaney S. et al.. Increased
single-balloon foley catheter volume for induction of labor and time to delivery: asystematic review
and meta-analysis. Acta Obstetricia Et Gynecologica Scandinavica 2018;97(9):1051-1060.

14. Aregeb Z. , W A. , Abdelhameid A. , Helal K. , & Badr M.. Induction of labor using
vaginal misoprostol alone or combined with intracervical foley catheter. The Egyptian Journal of
Hospital Medicine 2021;85(1):3125-3129.

15. Soni A. , Sharma A. , Sharma C. , & Verma S.. Simultaneous use of high-volume foley
catheter (60 ml) and misoprostol for labor induction in nulliparous women: a randomized controlled
trial. International Journal of Gynecology &Amp; Obstetrics 2021;158(1):44- 49.

16. O'Rourke T. , Girardi G. , Balaskas T. , Havlisch R. , Kirby B. , Knox E. et al.
Implementation of a system-wide policy for labor induction. McN: The American Journal of
Maternal/Child Nursing 2011;36(5):305-311.

17. Kozhimannil K. , Hung P. , Henning-Smith C. , Casey M. , & Prasad S.. Association
between loss of hospital-based obstetric services and birth outcomes in rural counties in the united
states. Jama 2018;319(12):1239.

@2024, IJETMS | Impact Factor Value: 5.672 | Page 29



Ly s
\

International Journal of Engineering Technology and Management Sciences

Website: ijetms.in Issue: 2 Volume No.8 March - April — 2024
DOI:10.46647/ijetms.2024.v08i02.003 ISSN: 2581-4621
18. Pearson J. , Friedrichsen S. , & Olson L.. Changes in labor and delivery patterns and
outcomes after rural obstetrical service closure. Journal of Regional Medical Campuses 2018;1(4).
19. Beigh S. , Mukhtar S. , Firdous N. , & Amaan F.. Comparison of caesarean section rate and

maternal complications in elective induction versus spontaneous labor. International Journal of
Reproduction, Contraception, Obstetrics and Gynecology 2021;10(11):4249.

20. Chan B., & Lao T.. The impact of maternal height on intrapartum operative delivery: A
reappraisal. Journal of Obstetrics and Gynaecology Research.2009; 35.

21. Zhou H., GuN., Yang Y., Wang Z. , Hu Y., & Dai Y.. Nomogram predicting cesarean
deliveryundergoing induction of labor among high-risk nulliparous women at term: a retrospective
study. BMC Pregnancy and Childbirth 2022;22(1).

22. Tolcher, M. C., Holbert, M. R., Weaver, A. L., McGree, M. E., Olson, J. E., EI-Nashar, S.
A., Famuyide, A. O., & Brost, B. C.. Predicting Cesarean Delivery After Induction of Labor Among
Nulliparous Women at Term. Obstetrics and gynecology.2015; 126(5), 1059-1068.

23. Shirazi M., Yekta B., Shamsipour M., Kalejahi S.,Ghaemi M.. Predicting the Antepartum
Factors Resulted in Failed Labor Induction in Nulliparous Term Pregnancies. Fertility, Gynecology
and Andrology. 2021;110.5812/fga.116419.

24, Sharami S. , Kabodmehri R. , Hosseinzadeh F. , Montazeri S. , Ghalandari M. , Heirati S. et
al.. Effects of maternal age on the mode of delivery following induction of labor in nulliparous term
pregnancies: a retrospective cohort study. Health Science Reports 2022;5(3).

25. Feghali M., Caritis S., Catov J., & Scifres C..Timing of delivery and pregnancy outcomesin
women with gestational diabetes. American journal of obstetrics and gynecology. 2016; 215(2),
243.e1-243.62437.

26. Roos N., Sahlin L. , Ekman-Ordeberg G. , Kieler H. , & Stephansson O.. Maternal risk
factors for postterm pregnancy and cesarean delivery following labor induction. Acta Obstetricia Et
Gynecologica Scandinavica 2010;89(8):1003-1010.

217. de Vaan, M. D., Ten Eikelder, M. L., Jozwiak, M., Palmer, K. R., Davies-Tuck, M.,
Bloemenkamp, K. W., Mol, B. W. J., & Boulvain, M.. Mechanical methods for induction of labour.
The Cochrane database of systematic reviews. 2019; 10(10), CD001233.

28. Dowswell T., Kelly A., Livio S., Norman J., Alfirevic Z.. Different methods for the
induction of labour in outpatient settings. Cochrane Database Syst Rev. 2010;(8):CD007701.

29. Prager M., Eneroth-Grimfors E., Edlund M., Marions L.. A randomised controlled trial of
intravaginal dinoprostone, intravaginal misoprostol and transcervical balloon catheter for labour
induction. BJOG. 2008;115(11):1443-1450.

30. Han B., Park K., Lee S., Jung E., Park J.. Prediction of the risk of cesarean delivery after
labor induction in twin gestations based on clinical and ultrasound parameters. J Obstet Gynaecol
Res. 2016;42(9):1125-1131.

31. Benjamin S., Daniel A., Kamath A., Ramkumar V.. Anthropometric measurements as
predictors of cephalopelvic disproportion. Acta Obstetricia et Gynecologica Scandinavica.
2012;91:122-127.

32. Liselele H. , Boulvain M. , Tshibangu K. , & Meuris S.. Maternal height and external
pelvimetry to predict cephalopelvic disproportion in nulliparous african women: a cohort study.
BJOG: An International Journal of Obstetrics &Amp; Gynaecology 2000;107(8):947-952.

33. Kawakita T., Reddy U., Landy H., Igbal, S., Huang, C., & Grantz, K.. Indications for
primary cesarean delivery relative to body mass index. American journal of obstetrics and
gynecology.2016; 215(4), 515.e1-515.e5159.

34. Fawole B. , Idi N. , M’Mimunya M. , Wolomby-Molondo J. , Mugerwa K. , Isilda N. et al..
Unmet need for induction of labor in africa: secondary analysis from the 2004 - 2005 who global
maternal and perinatal health survey (a cross-sectional survey). BMC Public Health 2012;12(1).

35. Dujardin B. , Cutsem R. , & Lambrechts T.. The value of maternal height as a risk factor of
dystocia: a meta-analysis. Tropical Medicine &Amp; International Health 1996;1(4):510-521.

36. Okewole I., Faiola S. , Fakounde A., Yoong W. , Phillip H. , & Amer S.. Therelationship

@2024, IJETMS | Impact Factor Value: 5.672 | Page 30



International Journal of Engineering Technology and Management Sciences
FREY Website: ijetms.in Issue: 2 Volume No.8 March - April — 2024
3 DOI:10.46647/ijetms.2024.v08i02.003 ISSN: 2581-4621

of ethnicity, maternal height and shoe size, and method of delivery. Journal of Obstetrics and
Gynaecology 2011;31(7):608-611.

37. Grobman, W. A., & Caughey, A. B.. Elective induction of labor at 39 weeks compared
with expectant management: a meta-analysis of cohort studies. American journal of obstetrics and
gynecology. 2019; 221(4), 304-310.

38. Rossi, R. M., Requarth, E., Warshak, C. R., Dufendach, K. R., Hall, E. S., & DeFranco,
E. A.. Risk Calculator to Predict Cesarean Delivery Among Women Undergoing Induction of
Labor. Obstetrics and gynecology. 2020; 135(3), 559-568.

39. Levine, L. D., Downes, K. L., Parry, S., Elovitz, M. A., Sammel, M. D., & Srinivas, S.
K.. A validated calculator to estimate risk of cesarean after an induction of labor with an
unfavorable cervix. American journal of obstetrics and gynecology. 2018; 218(2), 254.e1-254.e7.
40. Nwabuobi, C., Gowda, N., Schmitz, J., Wood, N., Pargas, A., Bagiardi, L., Odibo, L.,
Camisasca-Lopina, H., Kuznicki, M., Sinkey, R., & Odibo, A. . Risk factors for Cesareandelivery in
pregnancy with small-for-gestational-age fetus undergoing induction of labor. Ultrasound in
obstetrics & gynecology : the official journal of the International Society ofUltrasound in Obstetrics
and Gynecology. 2020; 55(6), 799-805.

41. Khan, R. ., Baloch, N. ., Ali, S. ., Jogezai, Z. un N. ., Jan, F. ., & Kakar, S... Impact of
Maternal Height on Delivery Outcome: A Cross-Sectional Study: Impact of Maternal Height on
Delivery Outcome: A CrossSectional Study. Pakistan BioMedical Journal. 2022; 5(7).

42. Crane J. M.. Factors predicting labor induction success: a critical analysis. Clinical
obstetrics and gynecology. 2006; 49(3), 573-584.

43. Marbaniang, S. P., Lhungdim, H., & Chaurasia, H.. Effect of maternal height on the risk of
caesarean section in singleton births: evidence from a large-scale survey in India. BMJopen. 2022;
12(1), e054285. https://doi.org/10.1136/bmjopen-2021-054285

@2024, IJETMS | Impact Factor Value: 5.672 | Page 31



