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Abstract
Background: Nulliparity is an obstetric high-risk group whose labor, compared with multiparae, are more likely to
develop labor abnormalities that requires intervention. The aim of this report is todetermine factors that influence
vaginal delivery in nulliparae.
Materials and Methods: A prospective cross-sectional study was done on 286 eligible booked nulliparae in labor, to
determine factors associated with vaginal delivery. Information about each patient’s social demographic factors, and
physical characteristics such as height and weight, events in labor and mode of delivery were recorded in the data
sheet. Bivariate analysis was done using Chi square, while multivariate analysis was done using logistic regression.
Level of significance was put at P < 0.05.
Results: Of a total of 944 primigravidae delivered in the unit during the study period, 286 (30.3%) were eligible for the
study. Vaginal delivery was achieved in 214 (74.8%) of the eligible parturient, while 72 (25.2%) had emergency caesarean
delivery. Indications for the caesarean delivery were: failure to progress (46; 63.9%), fetal distress (20; 27.8%), maternal
distress (5; 8.0%), and rapidly developing pre-eclampsia in labor (1, 0.3%). The birth weight of the baby ranged between
2.0 and 4.5 kg with mean weight of 3.1 ± 0.4 kg. Birth weight (odd ratio [OR] = 0.40, 95% confidence interval [CI] =
0.21-0.78), fetal head engagement in early labor (OR = 10.30, 95% CI = 1.35-78.69), and maternal body mass index
(BMI) (odd ratio [OR] = 2.08, 95% confidence interval [CI] = 1.03-4.20) were found to be predictors of vaginal delivery.
Conclusion: Normal range of maternal BMI, fetal head engagement and normal range of fetal birth weight were
found to be the factors associated with vaginal delivery in nulliparae. Variations in these three factors may be the
underlying reason for failure to progress, which is the most common indication for caesarean section among this
population of parturient.
Keywords: Emergency caesarean section, labor, nulliparae, primigravidae, vaginal delivery

Résumé
Contexte : Nulliparité est un groupe à haut risque obstétrique dont labor, comparé à multiparae, est plus susceptible
de développer des anomalies de travail qui nécessite une intervention. L'objectif de ce rapport est pourdéterminer
les facteurs qui influencent l'accouchement par voie basse en nulliparae.
Matériaux et méthodes :Étude transversale prospective A était fait sur 286 admissibles réservés à nulliparae
dans le travail, afin de déterminer les facteurs liés à l'accouchement par voie basse. Informations sur les facteurs
démographiques sociales de chaque patient et des caractéristiques physiques telles que la hauteur et de poids,
d'événements dans le travail et le mode de livraison ont été enregistrés dans la feuille de données. Analyse bivariée
a été fait à l'aide de Chi carré, tandis que l'analyse multivariée a été réalisée à l'aide de la régression logistique. Seuil
de signification a été mis à P < 0.05.
Résultats: Of un total de 944 primigestes livré à l'unité au cours de la période d'étude, 286 (30,3 %) étaient admissibles
à l'étude. Accouchement par voie vaginale a été atteint en 214 (74,8 %) de l'admissibles à la parturiente, tandis que
72 (25,2 %) avaient une césarienne d'urgence. Indications pour la césarienne étaient: ftraduction au progrès (46,
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63,9 %), la souffrance fœtale (20, 27,8 %), détresse maternelle (5; 8,0 %) et qui se développe rapidement une
prééclampsie durant l'accouchement (1, 0,3 %). Le poids du bébé à la naissance variait entre 2,0 et 4,5 kg avec un
poids moyen de 3,1 ± 0,4 kg. Poids à la naissance (odd ratio [OR] = 0,40, 95 % intervalle de confiance [IC] = 0,210,78), foetus tête engagement en prétravail (RC = 10 h 30, [IC95: = 1.35-78,69) et indice de masse corporel maternel
(IMC) (odd ratio [OR] = 2,08, 95 % intervalle de confiance [IC] = 1.03-4.20) se sont avéré pour être des prédicteurs
de l'accouchement par voie basse.
Conclusion : Plage normale de maternelle IMC, tête fœtale l'engagement et la plage normale de poids à la naissance
fœtale se sont avérés pour être les facteurs associés à un accouchement par voie basse en nulliparae. Variations de
ces trois facteurs est peut-être la raison sous-jacente de l'incapacité à progresser, qui est l'indication la plus courante
de césarienne chez cette population de parturientes.
Page | 36
Mots-clés: Césarienne d'urgence, nulliparae, primigravidae, travail, accouchement par voie basse

Introduction
Primigravidae and nulliparae are obstetric high-risk
group, especially, the very young and the elderly,
whose pregnancy and labor must be supervised
by well-trained personnel. [1,2] Pregnancy
complications that have been found to be common
with primigravidae are anemia, pregnancy induced
hypertension, preeclampsia and eclampsia, preterm
labor, and malpresentations.[3-5]
Compared with multiparous women, nulliparae
are more likely to develop labor abnormalities
that require intervention;[6] because more uterine
force is required to overcome the resistance in
the reproductive tract, and the uterus tends to be
less effective in maintaining uterine contractions.
Whereas in multiparous women, less uterine force
is required because the tissues of the reproductive
tract been stretched by the previous delivery, have
less resistance, and as a result the myometrium of
the multipara usually maintains effective contractile
activity.[6] The foregoing may explain why dystocia
is a common reason for intervention in nulliparous
parturient, and it is said that about 50% of all caesarean
deliveries in nulliparae are related to dystocia.[7,8]
Furthermore, studies have shown that labor
augmentation with oxytocin, and operative deliveries
are most common in nulliparae.[9,10]
Several studies have investigated the causes of dystocia
in nulliparae.[7-10] The present study was designed to
prospectively determine the factors influencing
eventual vaginal delivery among nulliparae. This
information will be helpful in patient education and
counseling in the prenatal period.

Materials and Methods
This is a prospective cross-sectional study of
eligible booked primigravidae presenting in
labor in our tertiary health institution located in
Osogbo, a semi-urban capital city of Osun state,
Vol. 13, January-March, 2014

Nigeria, from 1st July, 2009 to 30th June, 2011.
Ethical approval was obtained from the institution
ethics committee, and informed consent was
obtained from the patients. Exclusion criteria
were: Medical conditions in pregnancy, fetal
abnormality (e.g., fetal malformation, intrauterine
growth restriction, and fetal death), breech
presentation in labor, patient whose labor was
well advanced (cervical dilatation greater than
4 cm) on admission into the labor ward, other
indications for induction of labor, except for
postdate pregnancy. At presentation in the labor
ward, the patients were reviewed by the labor
ward senior registrar (trained research assistant) to
ascertain the eligibility for the study. Subsequently,
partographic monitoring of active phase of labor is
commenced by the labor ward registrar who also
enters patients’ information into the proforma.
Patients’ weight and height were determined to
calculate the body mass index (BMI) = weight in
kg/height 2 in m. Fetal head engagement at
presentation was determined using fifths palpable
per abdomen. In this study fetal head engagement is
defined as two-fifths or less palpable per abdomen.
Every patient was managed as per the unit’s active
labor management protocol. Being a high-risk group,
fetal heart rate and contractions were monitored
once in every 15 min by labor ward nurses, house
officers and labor ward registrar; and vaginal
examination was done every 2 hours. Augmentation
of labor is commenced when cervical dilatation is
not progressing at the rate of 1 cm per hour due
to inadequate uterine contraction. Analgesia in
labor was achieved with parenteral pentazocin. An
indication for Cesarean section was confirmed by
labor ward senior registrar and/or the consultant on
call prior to the surgery.
Information of each patient’s age, marital status,
gestational age at booking, height, weight, fetal
head engagement, mode of delivery, use of oxytocic,
birth weight and Apgar scores of the baby were
recorded in the data sheet. Data was analyzed using
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SPSS version 15. Bivariate analysis was done using
Chi-square, while multivariate analysis was done
using logistic regression. Level of significance was
put at P < 0.05.
Definitions:
• Gravidity: Number of pregnancies, whether
carried or not carried to term
• Parity: Number of previous pregnancies carried
to or beyond age of viability
• Primigravida: A woman carrying her first
pregnancy ever
• N ullipara: A woman who had previous
pregnancy (or pregnancies) but do not carry it
to the age of viability
• Primipara: A woman with one previous delivery
experience
• Multipara: A woman with more than one
previous delivery experience.
Note: Since both nulliparae and primigravidae
had no parous experience, they were used
interchangeably in this study.

Results
There were 2072 deliveries during the study period,
of which primigravidae/nulliparae constituted 944
(45.6%); 434 (46.0%) were booked, however, 286
(65.9%) of the booked patients were eligible for
the study. One hundred and forty-eight (34.1%) of
the booked primigravidae were excluded from the
study due to: Hypertensive disorders of pregnancy
(40, 9.2%), diabetes mellitus (3, 0.6%), sickle
cell disease in pregnancy (2, 0.5%), antepartum
hemorrhage (5, 1.2%), maternal request for
caesarean section before labor (2, 0.5%), contracted
maternal pelvis (1, 0.3%), fetal malpresentations
(10, 2.3%), intrauterine fetal death (5, 1.2%), and
80 (18.4%) were well advanced in labor (cervical
dilatation between 5 and 10 cm).

27 (9.4%) of the parturient in early labor (cervical
dilatation ≤4 cm), while 259 (90.6%) had no fetal
head engagement.
Vaginal delivery was achieved in 214 (74.8%) of the
parturient, while 72 (25.2%) had emergency caesarean
delivery [Figure 1]. Indications for the caesarean
delivery were: Failure to progress (46; 63.9%), fetal
distress (20; 27.8%), maternal distress (5; 8.0%), and
rapidly developing preeclampsia in labor (1, 0.3%).
The birth weight of the baby ranged between 2.0
and 4.5 kg with mean weight of 3.1 ± 0.4 kg.
Bivariate analysis showed that fetal head engagement
significantly influenced vaginal delivery (χ2 = 7.297,
df = 1, P = 0.007); likewise, the maternal BMI
significantly influenced vaginal delivery (χ2 = 6.944,
df = 1, P = 0.008). Although there was a trend towards
increasing vaginal delivery with increasing maternal
height, this was not statistically significant [Table 1].
After adjusting for other factors, birth weight, fetal
head engagement, and BMI were the significant
predictors for vaginal delivery. The smaller the
birth weight, the more likely was vaginal delivery
(OR = 0.40, 95% CI = 0.210-0.78). Patients with
fetal head engagement in early labor were more
likely to achieve vaginal delivery compared with
those with no fetal head engagement (OR = 10.30,
95% CI = 1.35-78.69). Women who were of normal
BMI (18.5-24.9 kg/m2) were more likely to achieve
vaginal delivery compared with overweight or obese
(OR = 2.08, 95% CI = 1.03-4.20) as shown in
Table 2.

Discussion
Nulliparae mean age of 27.3 ± 3.4 years in this study
was similar to the 28.7 years found by Kjaergaard
et al.[11] Maternal age did not significantly affect
vaginal delivery in nulliparae, and this agreed with
previous finding by Verma and Das[3] that there

The age of the studied population ranged between
18 and 41 years with mean age 27.7 ± 3.4 years. Two
hundred and eighty five (99.7%) were married, and
only one woman (0.3%) was single. The gestational
age at booking ranged between 6 and 41 weeks,
with a mean of 21.3 ± 7.2. The height of the
women ranged between 1.46 and 1.87 m, with a
mean height of 1.61 ± 0.07 m; while their weight
ranged between 40 and 110 kg with a mean weight
of 65.2 ± 12.4 kg.
Labor onset was spontaneous in 193 (67.5%),
however, labor was augmented with oxytocin in 105
(54.4%) of the parturient and 43 (15.0%) women
had induction of labor on account of postdate
pregnancy. There was fetal head engagement in
Annals of African Medicine
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Table 1: Bivariate analysis of factors associated with vaginal delivery
Variables
Head engagement
Not engaged
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Engaged
BMI
Normal
Overweight/obese
Height (m)
≤1.50
≥1.51

Delivery types
EMLSCS* (%)

VD** (%)

71 (27.4)

188 (72.6)

1 (3.7)

26 (96.3)

53 (22.2)
19 (40.4)

186 (77.8)
28 (59.6)

4 (36.4)
68 (24.7)

7 (63.6)
207 (75.3%)

χ2

df

P value

7.297

1

0.007

6.944

1

0.008

0.477

*EMLSCS=Emergency lower segment caesarean section, **VD=Vaginal delivery, BMI=Body mass index

Table 2: Logistic regression of factors influencing vaginal delivery in primigravidae
Variables
Maternal age (in years)

B
–0.078

SE
0.044

Wald
3.165

P value
0.075

OR
0.925

95% CI
0.849-1.008

Birthweight (in grams)
Head engagement
Not engaged (ref)/engaged

–0.907

0.333

7.432

0.006

0.404

0.210-0.775

2.332

1.037

5.058

0.025

10.303

1.349-78.693

5.389

1.738

9.618

0.042

2.077

1.026-4.204

BMI
Overweight (ref)/normal

SE=Standard error, CI=Confidence interval

was no statistically significant difference in the
rate of vaginal delivery in teenagers and the older
primigravidae. Similarly, Kjaergaard et al.[11] found
that maternal age did not significantly affect dystocia
in nulliparous women.
More than 50% of the women with spontaneous
onset of labor had oxytocin augmentation of labor.
This was not surprising because primigravidae had
been found to be characterized by prolonged or
slowly progressing labor.[9,12] It had been argued
if this period of slow progress in labor among
primigravidae is pathological and therefore justifies
treatment or is a normal variation in the physiological
process leading to delivery.[11] Studies had shown
that nulliparae compared with multiparae, had
lower rates of labor onset and higher rates of
inadequate uterine contractions, hence the higher
rates of induction and augmentation of labor among
them.[12,13] The 54.4% rate of oxytocin augmentation
of labor in this study was similar to the 52.4% by
Iqbal and Sumaira.[14]
The caesarean section rate among the studied
population was 25.2%, and this is quite high
when compared with the recommended 10-15%
by the WHO in the general population. [15]
Previous studies had shown that when compared
with multiparae, nulliparous women had
been shown to have a higher rate of caesarean
section, [12,13] and significantly contributed
to high rate of primary caesarean section. [16]
Vol. 13, January-March, 2014

The caesarean-section rate of over 25% in this
study is of great concern because of its implication
on the future reproductive career of these women.
The 25.2% caesarean section rate in the present
study was comparable to the 22.4% rate of the 1992
data from Glasgow Royal Maternity Hospital.[16]
Failure to progress in labor, maternal distress, fetal
distress, and rapidly progressing preeclampsia in labor
were the indications for emergency caesarean section
in this study. Failure to progress (due to cephalo-pelvic
disproportion, maternal BMI >25, unengaged fetal
head and birth weight >4.0 kg) was the most common
indication for caesarean section in nulliparae in this
study and other studies,[8,16] and it has been a focus for
much studies.[17-19] Despite active management of labor
in this study, the caesarean-section rate was still high.
This is contrary to the previous studies that showed
that active management of labor actually reduced
caesarean-section rate to as low as 5.2% in
primigravidae.[18,20] However, there have been
conflicting reports on the outcome of active
management of labor in that conclusions reached
from the work of advocates of active management
of labor have not been reproduced consistently.[21,22]
Therefore, to increase the rate of vaginal delivery and
reduce the caesarean-section rate in primigravidae, more
research is needed to unravel the main reasons for poor
progress in labor.
Maternal distress leading to a request for caesarean
section in labor contributed a small but an important
Annals of African Medicine
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indication for caesarean section. Therefore maternal
fortitude to bear the labor pain may influence vaginal
delivery in primigravidae. Onah et al.[23] showed that
primigravidae had highest perceived mean pain
score in labor when compared with multiparae
and grandmultiparae. Relieving pain in labor with
epidural analgesia may contribute to increase rate of
vaginal delivery in this studied population.
The fetal head was not engaged in early labor in
the majority of the studied primigravidae, and
this agreed with earlier studies in this group of
parturient.[24,25] Unengaged fetal head in early labor
had been associated with high rate of caesarean
section,[25,26] and the present study showed that
engagement significantly predicted vaginal delivery
in nulliparae. The unengaged fetal head may result
in poor contact between the fetal head and the
cervix, a factor that had been found to be associated
with increased risk of dystocia in nulliparae.[11]
The birth weight of the baby was also a significant
factor in vaginal delivery. Babies whose weights
were within the normal range of birth weight were
more likely to be delivered vaginally compared
with macrosomic infants. Ju et al. [27] showed
that macrosomia was associated with nearly two
times higher risk of emergency caesarean section.
Compared with normal weight babies, macrosomic
infants had also been associated with unengaged
fetal head, malpositioning and prolonged labor in
nulliparae.[11,24,25,28]

delivery in nulliparae. Variation in these three
factors may be the underlying cause of the failure
to progress which is the most common indication
for caesarean section among this population of
parturient. However, these factors need be validated
with a case controlled study.

References
1.
2.

3.
4.

5.
6.

7.

8.

9.
10.
11.

Maternal weight was another factor influencing
vaginal delivery in nulliparae. Normal range of BMI
(18.5-24.9 kg/m2) was found to be associated with
vaginal delivery, whereas overweight or obesity was
more likely to result in emergency caesarean section.
Increasing degrees of maternal obesity had been
found to be associated with increasing incidence of
caesarean section.[29]
One of the limitations of this study was the
proportions of the booked patients (18.5%) who
reported at the labor ward when the labor was
already well advanced, and made it impossible to
determine fetal head engagement in early labor,
which might have further strengthened the study.
Secondly, the factors found to predict vaginal
delivery in nulliparae need to be validated by a
case-controlled study with multiparae.

Conclusion
Normal range of maternal BMI, fetal head
engagement, and normal range of fetal birth weight
were the factors found to be associated with vaginal
Annals of African Medicine

12.

13.

14.

15.
16.

17.
18.
19.

20.

21.

Akinola SE, Manne NC, Archibong EI, Sobande AA.Teenagers
obstetric performance. Saudi Med J 2001;22:580-4.
Ilesanmi AO, Fawole O, Olaleye DO, Arowojolu A.
Pregnancy outcome in the elderly primigravidae. J Obstet
Gynaecol 1998;18:40-3.
Verma V, Das KB. Teenage primigravidae: A comparative
study. Indian J Public Health 1997;41:52-5.
Anate M, Akeredolu O. Pregnancy outcome in elderly
primigravidae at University of Ilorin Teaching Hospital,
Nigeria. East Afr Med J 1996;73:548-51.
Achanna S, Monga D. Performance of elderly primigravidae
in Kelantan. Med J Malaysia 1995;50:37-41.
Dudley JD. Complications of labour. In: James R, Scott RS,
Gibbs BY, Karlan AF, Haney DN, editors. Danforth’s
Obstetrics and Gynaecology. 9th ed. USA Lippincott
Williams & Wilkins Publishers; 2003. p. 28.
American College of Obstetrics and Gynecology
Committee on Practice Bulletin ACOG Practice Bulletin
Number 49, December 2003: Dystocia and augmentation
of labor. Obstet Gynecol 2003;102:1445-54.
Gifford DS, Morton SC, Fiske M, Keesey J, Keeler E,
Kahn KL. Lack of progress in labor as a reason for
cesarean. Obstet Gynecol 2000;95:589-95.
Shields SG, Ratcliffe SD, Fontaine P, Leeman L. Dystocia in
nulliparous women. Am Fam Physician 2007;75:1671-8.
Adaji SE, Shittu SO, Sule ST. Operative vaginal deliveries
in Zaria, Nigeria. Ann Afr Med 2009;8:95-9.
Kjaergaard H, Olsen J, Ottesen B, Nyberg P, Dykes AK.
Obstetric risk indicators for labour dystocia in nulliparous
women: A multi-centre cohort study. BMC Pregnancy
Childbirth 2008;8:45.
Fawole AO, Fadare O. Influence of parity on the
partographic management of labour in a Nigerian tertiary
hospital. Niger Postgrad Med J 2008;15:234-7.
Kindato HL, Fadhlun MA, Projestin M. Comparing
standard primigravidae and low parity women in
Tanzania. Afr J Midwifery Womens Health 2009;3:17-22.
Iqbal S, Sumaira S. Outcome of primigravidae with
unengaged versus engaged fetal head at term or onset
of labour. Biomedica 2009;25:159-62.
World Health Organization. Appropriate technology for
birth. Lancet 1985;2:436-7.
Leitch CR, Walker JJ. The rise in caesarean section rate:
The same indications but a lower threshold. Br J Obstet
Gynaecol 1998;105:621-6.
Treffers PE, Pel M. The rising trend for caesarean birth.
BMJ 1993;307:1017-8.
O’Driscoll K, Stronge JM, Minogue M. Active management
of labour. Br Med J 1973;3:135-7.
Robson MS, Scudamore IW, Walsh SM. Using the medical
audit cycle to reduce cesarean section rates. Am J Obstet
Gynecol 1996;174:199-205.
Turner MJ, Brassil M, Gordon H. Active management of
labor associated with a decrease in the cesarean section
rate in nulliparas. Obstet Gynecol 1988;71:150-4.
Thornton JG, Lilford RJ. Active management of
labour: Current knowledge and research issues. BMJ
1994;309:366-9.

Vol. 13, January-March, 2014

Page | 39

Adeyemi, et al.: Vaginal delivery in primigravidae

22.

23.

24.

25.

Page | 40
26.

Frigoletto FD Jr, Lieberman E, Lang JM, Cohen A, Barss V,
Ringer S, et al. A clinical trial of active management of
labor. N Engl J Med 1995;333:745-50.
Onah HE, Obi SN, Oguanuo TC, Ezike HA, Ogbuokiri
CM, Ezugworie JO. Pain perception among parturients
in Enugu, South-eastern Nigeria. J Obstet Gynaecol
2007;27:585-8.
Takahashi K, Suzuki K. Incidence and significance of the
unengaged fetal head in nulliparas in early labor. Int J Biol
Res Pregnancy 1982;3:8-9.
Falzone S, Chauhan SP, Mobley JA, Berg TG, Sherline DM,
Devoe LD. Unengaged vertex in nulliparous women in
active labor. A risk factor for cesarean delivery. J Reprod
Med 1998;43:676-80.
Saropala N, Chaturachinda K. The relationship between
head level on admission and mode of delivery in
primigravidae. J Med Assoc Thai 1993;76:60-2.

27.

28.

29.

Ju H, Chadha Y, Donovan T, O’Rourke P. Fetal macrosomia
and pregnancy outcomes. Aust N Z J Obstet Gynaecol
2009;49:504-9.
Mocanu EV, Greene RA, Byrne BM, Turner MJ. Obstetric
and neonatal outcome of babies weighing more than
4.5 kg: An analysis by parity. Eur J Obstet Gynecol Reprod
Biol 2000;92:229-33.
Mantakas A, Farrell T. The influence of increasing BMI in
nulliparous women on pregnancy outcome. Eur J Obstet
Gynecol Reprod Biol 2010;153:43-6.

Cite this article as: Adeyemi AS, Adekanle DA, Afolabi AF.
Predictors of vaginal delivery in nulliparous mothers. Ann Afr
Med 2014;13:35-40.
Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Reference checking facility
The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of
references. The tool checks the references with PubMed as per a predefined style. Authors are encouraged to use this
facility, before submitting articles to the journal.
• The style as well as bibliographic elements should be 100% accurate, to help get the references verified from
the system. Even a single spelling error or addition of issue number/month of publication will lead to an error
when verifying the reference.
• Example of a correct style
Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine
needle aspiration biopsy. Otolaryngol Head Neck Surg 2002;127:294-8.
• Only the references from journals indexed in PubMed will be checked.
• Enter each reference in new line, without a serial number.
• Add up to a maximum of 15 references at a time.
• If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and
a link to the correct article in PubMed will be given.
• If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown
as INCORRECT and link to possible articles in PubMed will be given.

Vol. 13, January-March, 2014

Annals of African Medicine

