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Abstract: Background: Admission in the latent phase of labor has been associated with increased risk
of obstetric interventions compared to admission in the active phase. We aimed to investigate the
relationship between labor phase at admission and obstetric and neonatal outcomes. Methods: A
retrospective cohort study was conducted on 1005 women with uncomplicated singleton pregnancy
admitted for spontaneous labor. Cesarean section rate and other perinatal outcomes were compared
between women admitted in the latent phase and those admitted in the active phase. Results:
Admission occurred in the active phase of labor for 331 women (32.9%) and in the latent phase for
674 (67.1%). Admission in the latent phase was more frequent in nulliparous than in multiparous
(p < 0.01) and for Italian patients compared to foreigners. The incidence of caesarean section was
similar between groups. Admission in the latent phase increased the likelihood of epidural analgesia
(OR 3.47, 95% CI 1.96–6.14, in nulliparous, and OR 2.58, 95% CI 1.37–4.84, in multiparous) and
increased the rate of augmentation of labor with oxytocin in multiparous (OR 2.87, 95% CI 1.05–7.85),
without difference in neonatal outcomes. Conclusions: Admission in the latent phase is associated
with more frequent use of epidural analgesia, without an increase in cesarean section or adverse
neonatal outcomes.

Keywords: labor; phase of labor; epidural analgesia; caesarean section; obstetrics intervention

1. Introduction

For pregnant women with labor onset at home, especially if nulliparous, it may be
very difficult to determine the right time to go to the hospital. Women who come to the
hospital in early labor are often admitted when they are still in the latent phase. Postponing
admission until the onset of the active phase of labor is a suggested approach to reduce
obstetric interventions in women with spontaneous labor at term, with the fetus in vertex
presentation. This decision should be individualized according to maternal and fetal risks
and status [1]. However, while some studies found an association between admission
in the latent phase of labor and an increased risk of obstetric interventions, prolonged
hospital stays, and higher health care costs [2–12], others did not [13,14]. For instance, the
use of epidural analgesia and oxytocin for augmentation of labor were found to be three
and two times more frequent, respectively, in women admitted in the latent phase than in
those admitted in the active phase of labor [6,7]. On the other hand, whether admission
in the latent phase of labor increases the risk of cesarean section is still a matter of debate,
as different studies have reported conflicting results [4,5,11,13,14]. Currently, the World
Health Organization (WHO) recommends delaying labor ward admission until the active
first stage only in research settings [15].
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Unlike other countries, in Italy the national healthcare system does not offer the
possibility of home visits by midwifes in early labor, a service that may contribute to better
labor management, although it does not seem to have any clear effect on maternal and
neonatal outcomes [16].

The aim of this study was to examine the relationship between labor phase on admis-
sion and perinatal outcomes in a tertiary care center in Italy.

2. Materials and Methods

This retrospective cohort study was conducted between January 2017 and October 2018
at Careggi University Hospital in Florence, Italy. Women with uncomplicated singleton
pregnancy at term (≥37 weeks), who were admitted to the hospital in either the active or
the passive phase of spontaneous labor, and who subsequently delivered, were included.
Women with premature rupture of membranes at admission and those with high-risk
pregnancy (eg. cases of maternal diabetes or hypertension, fetal malformations, abnormal
fetal growth) were excluded. The final sample comprised 1005 women (Figure 1).
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Figure 1. Patient enrollment flow chart. PROM: Premature rupture of membrane.

All data were collected from electronic medical charts. The cervical dilatation at the
time of admission was identified for each woman and was used to distinguish two groups:
the latent phase of labor group, if the cervical dilatation was <4 cm, and the active phase of
labor group, if the cervical dilatation was ≥4 cm. In accordance with the protocol in use at
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our hospital, women admitted in the latent phase were sent to the obstetric inpatient ward
and later transferred to the delivery room upon diagnosis of the active phase of labor, while
women admitted in the active phase were sent directly to the delivery room. Demographic
and obstetric characteristics, such as maternal age, nationality, body mass index (BMI),
parity, and mode of conception were recorded.

The primary endpoint was to compare the incidence of cesarean section (CS) between
women admitted in the latent phase and those admitted in the active phase of labor,
after dividing nulliparous from multiparous women. The secondary endpoint was the
comparison of other obstetric and neonatal outcomes between groups, including the use
of epidural analgesia, labor augmentation with oxytocin, major post-partum hemorrhage
(defined as a blood loss > 1000 cc), length of hospital stay, birthweight, cord pH, 1 min Apgar
score < 7, need for resuscitation, and admission to neonatal intensive care unit (NICU).

Statistical analysis was performed using a Graph Pad INSTAT3 software package
(San Diego, CA, USA). The Shapiro-Wilk test was used to evaluate the distribution of data,
and showed that all continuous variables had a non-parametric distribution (p < 0.05). We
used the non-parametric Mann-Whitney test to compare the continuous variables and the
Chi-square test to compare the categorical variables between the two groups (latent vs.
active phase of labor at admission). The odds ratios (OR) and 95% confidence intervals (CI)
for the associations of the labor phase at admission with each outcome were also calculated.

An “a priori” analysis was carried out to determine the sample size using G*Power
software (vers. 3.1.7). The calculation was based on the values reported in the literature for
the incidence of CS in women admitted in latent labor (CS incidence 21.8%) or in active
labor (CS incidence 14.5%) [4]. Based on these values, using a significance level of 0.05
and a power level of 0.80, with a 2:1 ratio between groups, the calculated sample size was
1002 patients in total (668 women admitted in latent labor and 334 women admitted in
active labor).

The study was conducted according to the guidelines of the Declaration of Helsinki,
and approved by the local Ethics Committee (protocol code 17631, 30 June 2020).

3. Results

Of the 1005 women included in the study, 331 (32.9%) were admitted in active labor
and 674 (67.1%) were admitted in latent labor. Patients’ characteristics are reported in
Table 1. There were no significant differences between groups for maternal age, BMI
and mode of conception. Multiparous women, and those of foreigner origin, were more
likely to be admitted in the active phase than in the latent phase of labor (p < 0.01 and
p = 0.02, respectively).

Table 1. Comparison of demographic and obstetric characteristics of low-risk women admitted in
active or latent phase labor at term.

Latent Phase
(n = 674)

Active Phase
(n =331) p

Maternal Age (years) 30.87 ± 5.61 30.88 ± 5.46 0.98

BMI ≥ 25 kg/m2 74 (11.0%) 37 (11.2%) 0.92

Nationality
Italian 464 (68.8%) 204 (61.6%) 0.02

Foreigner 210 (31.2%) 127 (38.4%)

Parity
Nulliparous 375 (55.6%) 102 (30.8%) <0.01
Multiparous 299 (44.4%) 229 (69.2%)

Assisted Reproductive Technologies 16 (2.4%) 6 (1.8%) 0.65

Gestational age at delivery 39.81 ± 1.78 39.71 ± 0.92 0.35
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Results of the comparison between the latent phase and the active phase admission
groups are depicted in Table 2. Among both nulliparous and multiparous women, CS
occurred with similar incidence between the latent and the active phase groups (10.4% vs.
7.8%, p = 0.57, in nulliparous, and 1.0% vs. 0.9%, p =1.00, in multiparous). Admission in the
latent phase of labor was associated with increased likelihood of epidural analgesia when
compared to admission in the active phase (OR 3.47, 95% CI 1.96–6.14 in nulliparous, and
OR 2.58, 95% CI 1.37–4.84, in multiparous women). Among multiparous women, admission
in latent labor was also associated with more frequent need for labor augmentation with
oxytocin (OR 2.87, 95% CI 1.05–7.85).

Table 2. Comparison of maternal and neonatal outcomes between women admitted in the latent-
phase and those admitted in the active phase of labor. NICU, neonatal intensive care unit.

Latent Phase
(n = 674)

Active Phase
(n =331) p Odds Ratio (95% CI)

Nulliparous women 375 102

Maternal and delivery outcomes

Epidural analgesia 147 (39.2%) 16 (15.7%) <0.01 3.47 (1.96–6.14)

Augmentation of labor with oxytocin 54 (14.4%) 14 (13.7%) 1.00 1.06 (0.56–1.99)

Cesarean delivery 39 (10.4%) 8 (7.8%) 0.57 1.36 (0.61–3.02)

Vaginal delivery 336 (89.6%) 94 (92.2%) 0.57 0.73 (0.33–1.62)

Major post-partum hemorrhage 5 (1.3%) 1 (1.0%) 1.00 1.37 (0.16–11.82)

Hospital stays (days) 3.01 ± 1.03 2.86 ± 1.39 0.14 -

Neonatal outcomes

Birthweight (g) 3300± 347 3319 ± 345 0.58

Need for resuscitation 1 (0.3%) 0 1.00 0.82(0.03–20.32)

Cord pH 7.25 ± 0.09 7.27 ± 0.09 0.06

Cord pH < 7.2 68 (18.1%) 12 (11.8%) 0.14 1.66 (0.86–3.21)

1 min Apgar score < 7 4 (1.1%) 0 0.58 2.48 (0.13–46.53)

NICU admission 20 (5.3%) 4 (3.9%) 0.80 1.38 (0.46–4.13)

Multiparous women 299 229

Maternal and delivery outcomes

Epidural analgesia 43 (14.4%) 14 (6.1%) <0.01 2.58 (1.37–4.84)

Augmentation of labor with oxytocin 18 (6.0%) 5 (2.2%) 0.03 2.87 (1.05–7.85)

Cesarean delivery 3 (1.0%) 2 (0.9%) 1.00 1.15 (0.19–6.94)

Vaginal delivery 296 (99.0%) 227 (99.1%) 1.00 0.87 (0.14–5.25)

Major post-partum hemorrhage 6 (2.0%) 5 (2.2%) 1.00 0.91(0.28–3.04)

Hospital stays (days) 3.54 ± 1.41 3.27 ± 1.51 0.07 -

Neonatal outcomes

Birthweight (g) 3392 ± 371 3425 ± 353 0.22

Need for resuscitation 0 1 (0.4%) 0.43 0.25 (0.01–6.27)

Cord pH 7.29 ± 0.09 7.29 ± 0.08 0.94

Cord pH < 7.2 37 (12.4%) 30 (13.1%) 0.90 0.94 (0.56–1.57)

1 min Apgar score < 7 2 (0.7%) 2 (0.9%) 1.00 0.76 (1.11–5.47)

NICU admission 13 (4.3%) 12 (5.2%) 0.68 0.82 (0.37–1.84)
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No differences were observed in the length of maternal hospital stay nor in neonatal
outcomes between the latent-phase and the active-phase admission groups, in nulliparous
or multiparous women (Table 2).

4. Discussion

Our results show that nulliparous women were admitted more frequently in the latent
phase of labor, while multiparity was associated with fewer early hospital admissions.
These findings are in accordance with previous studies [2–11]. We also observed that,
compared to Italian women, foreigner women were more likely to be admitted in active
labor. Similarly, Iobst et al. reported a higher incidence of admission at dilation of 0–3 cm
in White non-Hispanic women than in women of other ethnicities [9].

Considering our primary outcome, the lack of a significant difference in the incidence
of cesarean rate in women admitted in the latent phase compared to those admitted in the
active phase of labor is in agreement with the results of two previous studies on a similar
cohort of low-risk nulliparous women with spontaneous labor at term [13,14]. In contrast to
our findings, some previous studies have reported an association between early admission
and increased likelihood of cesarean section [2–12]. However, some of these studies do
not specify if the pregnancies included were low- or high-risk [4,9], or do not distinguish
between nulliparous and multiparous [6]. Kauffman et al. found a higher rate of cesarean
delivery in women admitted in the latent phase of labor [4], but they included women with
obesity, preeclampsia, or pregestational diabetes, which are all risk factors for CS [17–20].
According to Iobst et al., CS was five times more frequent in women admitted with cervical
dilatation of 0–3 cm than in women admitted with a dilatation > 6 cm [9]. However, it is
uncertain if admission in the latent phase of labor itself raises the risk for CS or whether
women requiring admission earlier in labor are more likely to have an anomalous labor
course [21]. While unnecessary admissions and interventions should be avoided, there is
insufficient evidence to directly relate admission in the latent phase to increased risk of
cesarean section. Moreover, the lack of agreement on the definition of active labor makes it
difficult to compare results between studies.

Admission in latent labor in our cohort was associated with a higher risk of epidural
analgesia, in agreement with previous studies [2,4,6,10,13]. Another potential consequence
of early hospital admission is a longer duration of fetal and maternal monitoring, and often
medical interventions to accelerate labor [4,8,9,11,13]. Iobst et al. showed that women
were twice as likely to receive a combination of epidural, oxytocin and amniotomy when
admitted at ≤3 cm dilatation [9]. In our cohort, admission in latent labor was associated
with increased likelihood of labor augmentation with oxytocin in multiparous women
(6.0% vs. 2.2%, p = 0.03). This result is in agreement with previous studies, although the
frequency of augmentation with oxytocin reported by other authors is higher than in our
cohort (ranging from 20 to 46% in multiparous women admitted in the latent phase).

As expected, we did not find a statistically significant difference in neonatal outcomes
between groups, in accordance with Holmes et al. [10], who analyzed Apgar score and
cord pH as neonatal outcomes in a cohort of low-risk nulliparous and multiparous women.
Kauffman et al. found an increase in NICU admissions in infants of multiparous women
admitted in the latent phase, but this result was not observed among nulliparous women [4].

Strengths of this study include the large sample size, which reached the required
number of patients to evaluate our primary outcome with sufficient power, and the se-
lection of low-risk patients, which prevented the confounding effect that inclusion of
high-risk pregnancies would have on the association between labor phase at admission
and obstetric outcomes. Furthermore, the incidence of c-section in our cohort of low-risk
nulliparous women was 10%, which is comparable to the rate of low-risk cesarean deliver-
ies (12.7%) reported by the Society for Maternal-Fetal Medicine [22], and by Bailit et al. in a
cohort of low-risk nulliparous women (10.1%) [11], thus supporting the external validity of
our results.
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The main limitation of our study is its retrospective design. Some information is
lacking: in particular, we do not know if some women had prior access to the hospital and
were sent home for “false labor”. Another limitation is that the physician assessing cervical
dilation at admission is usually the one on duty in the triage room, and therefore it was
not the same person for all patients. Variability in the assessment of cervical dilation is a
relevant confounder in studies on labor progress.

5. Conclusions

Admission in the latent phase compared to the active phase of labor is associated
with increased likelihood of epidural analgesia, without a significant increase in the risk of
cesarean section or adverse neonatal outcome. Implementation of midwifery service and
support interventions might contribute to decrease medical intervention during labor and
to raise maternal satisfaction with care [16,23].

Author Contributions: Conceptualization, M.D.T. and V.S.; methodology, N.S. and V.S.; software,
N.S.; validation, V.S., M.D.T. and M.A.S.; formal analysis, C.B.; investigation, E.C.; resources, N.S.;
data curation, E.C. and M.A.S.; writing—original draft preparation, E.C. and C.B.; writing—review &
editing, V.S. and N.S.; visualization, N.S.; supervision, M.D.T.; project administration, M.D.T. and V.S.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the local Ethics Committee (protocol code 17631,
30 June 2020).

Informed Consent Statement: Given the retrospective nature of the study, the ethics committee,
complying with our Institution’s research guidelines for clinical observational and retrospective
studies, waived the requirement for informed consent when it was impracticable to contact the
patient to obtain the consent.

Data Availability Statement: Data will be made available by the corresponding author upon reason-
able request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. ACOG. Committee Opinion No. 766: Approaches to Limit Intervention During Labor and Birth. Obstet. Gynecol. 2019,

133, e20–e28.
2. Hemminki, E.; Simukka, R. The timing of hospital admission and progress of labour. Eur. J. Obstet. Gynecol. Reprod. Biol. 1986,

22, 85–94. [CrossRef]
3. Rosenbloom, J.I.; Woolfolk, C.L.; Wan, L.; Stout, M.J.; Tuuli, M.G.; Macones, G.A.; Cahill, A.G. The Transition from Latent to

Active Labor and Adverse Obstetrical Outcomes. Am. J. Obstet. Gynecol. 2019, 221, 487.e1–487.e8. [CrossRef] [PubMed]
4. Kauffman, E.; Souter, V.L.; Katon, J.K.; Sitcov, K. Cervical Dilation on Admission in Term, Spontaneous Labor and Maternal and

Newborn Outcomes. Obstet. Gynecol. 2016, 127, 481–488. [CrossRef] [PubMed]
5. Wood, A.M.; Frey, H.A.; Tuuli, M.G.; Caughey, A.B.; Odibo, A.O.; Macones, G.A.; Cahill, A.G. Optimal Admission Cervical

Dilation in Spontaneously Laboring Women. Am. J. Perinatol. 2016, 33, 188–194.
6. Rota, A.; Antolini, L.; Colciago, E.; Nespoli, A.; Borrelli, S.E.; Fumagalli, S. Timing of hospital admission in labour: Latent versus

active phase, mode of birth and intrapartum interventions. A correlational study. Women Birth 2018, 31, 313–318. [CrossRef]
7. Neal, J.L.; Lamp, J.M.; Buck, J.S.; Lowe, N.K.; Gillespie, S.L.; Ryan, S.L. Outcomes of Nulliparous Women With Spontaneous

Labor Onset Admitted to Hospitals in Preactive Versus Active Labor. J. Midwifery Womens Health 2014, 59, 28–34. [CrossRef]
8. Mikolajczyk, R.T.; Zhan, J.; Grewal, J.; Chan, L.C.; Petersen, A.; Gross, M.M. Early versus Late Admission to Labor Affects Labor

Progression and Risk of Cesarean Section in Nulliparous Women. Front. Med. 2016, 3, 26. [CrossRef]
9. Iobst, S.E.; Breman, R.B.; Bingham, D.; Storr, C.L.; Zhu, S.; Johantgen, M. Associations among cervical dilatation at admission,

intrapartum care, and birth mode in low-risk, nulliparous women. Birth 2019, 46, 253–261. [CrossRef]
10. Holmes, P.; Oppenheimer, L.W.; Wen, S.W. The relationship between cervical dilatation at initial presentation in labour and

subsequent intervention. BJOG 2001, 108, 1120–1124.
11. Bailit, J.L.; Dierker, L.; Blanchard, M.H.; Mercer, B.M. Outcomes of Women Presenting in Active Versus Latent Phase of

Spontaneous Labor. Obstet. Gynecol. 2005, 105, 77–79. [CrossRef]

http://doi.org/10.1016/0028-2243(86)90093-6
http://doi.org/10.1016/j.ajog.2019.05.041
http://www.ncbi.nlm.nih.gov/pubmed/31153930
http://doi.org/10.1097/AOG.0000000000001294
http://www.ncbi.nlm.nih.gov/pubmed/26855106
http://doi.org/10.1016/j.wombi.2017.10.001
http://doi.org/10.1111/jmwh.12160
http://doi.org/10.3389/fmed.2016.00026
http://doi.org/10.1111/birt.12417
http://doi.org/10.1097/01.AOG.0000147843.12196.00


Children 2022, 9, 924 7 of 7

12. Tilden, E.L.; Lee, V.R.; Allen, A.J.; Griffin, E.E.; Caughey, A.B. Cost-Effectiveness Analysis of Latent versus Active Labor Hospital
Admission for Medically Low-Risk, Term Women. Birth 2015, 42, 219–226. [CrossRef] [PubMed]

13. McNiven, P.S.; Williams, J.I.; Hodnett, E.; Kaufman, K.; Hannah, M.E. An early labor assessment program: A randomized,
controlled trial. Birth 1998, 25, 5–10. [CrossRef] [PubMed]

14. Incerti, M.; Locatelli, A.; Ghidini, A.; Ciriello, E.; Consonni, S.; Pezzullo, J.C. Variability in rate of cervical dilation in nulliparous
women at term. Birth 2011, 38, 30–35. [CrossRef] [PubMed]

15. Intrapartum care for a positive childbirth experience. In WHO Guidelines; WHO: Geneva, Switzerland, 2018.
16. Kobayashi, S.; Hanada, N.; Matsuzaki, M.; Takehara, K.; Ota, E.; Sasaki, H.; Nagata, C.; Mori, R. Assessment and support during

early labour for improving birth outcomes. Cochrane Database Syst. Rev. 2017, 4, CD011516. [CrossRef]
17. Salahuddin, M.; Mandell, D.J.; Lakey, D.L.; Eppes, C.S.; Patel, D.A. Maternal risk factor index and cesarean delivery among

women with nulliparous, term, singleton, vertex deliveries, Texas, 2015. Birth 2019, 46, 182–192. [CrossRef] [PubMed]
18. Poobalan, A.S.; Aucott, L.S.; Gurung, T.; Smith, W.C.; Bhattacharya, S. Obesity as an independent risk factor for elective and

emergency caesarean delivery in nulliparous women–systematic review and meta-analysis of cohort studies. Obes. Rev. 2009,
10, 28–35. [CrossRef]

19. Remsberg, K.E.; McKeown, R.E.; McFarland, K.F.; Irwin, L.S. Diabetes in pregnancy and cesarean delivery. Diabetes Care 1999,
22, 1561–1567. [CrossRef]

20. Boyle, A.; Reddy, U.M. Epidemiology of cesarean delivery: The scope of the problem. Semin. Perinatol. 2012, 36, 308–314.
[CrossRef]

21. Spong, C.Y.; Berghella, V.; Wenstrom, K.D.; Mercer, B.M.; Saade, G.R. Preventing the first cesarean delivery: Summary of a joint
Eunice Kennedy Shriver National Institute of Child Health and Human Development, Society for Maternal-Fetal Medicine, and
American College of Obstetricians and Gynecologists workshop. In reply. Obstet. Gynecol. 2013, 121, 687. [CrossRef]

22. Armstrong, J.C.; Kozhimannil, K.B.; McDermott, P.; Saade, G.R.; Srinivas, S.K.; Society for Maternal-Fetal Medicine Health Policy
Committee. Comparing variation in hospital rates of cesarean delivery among low-risk women using 3 different measures. Am. J.
Obstet. Gynecol. 2016, 214, 153–163. [CrossRef] [PubMed]

23. Janssen, P.A.; Still, D.K.; Klein, M.C.; Singer, J.; Carty, E.A.; Liston, R.M.; Zupancic, J.A. Early Labor Assessment and Support at
Home Versus Telephone Triage. Obstet. Gynecol. 2006, 108, 1463–1469. [CrossRef] [PubMed]

http://doi.org/10.1111/birt.12179
http://www.ncbi.nlm.nih.gov/pubmed/26095829
http://doi.org/10.1046/j.1523-536x.1998.00005.x
http://www.ncbi.nlm.nih.gov/pubmed/9534499
http://doi.org/10.1111/j.1523-536X.2010.00443.x
http://www.ncbi.nlm.nih.gov/pubmed/21332772
http://doi.org/10.1002/14651858.CD011516.pub2
http://doi.org/10.1111/birt.12392
http://www.ncbi.nlm.nih.gov/pubmed/30198160
http://doi.org/10.1111/j.1467-789X.2008.00537.x
http://doi.org/10.2337/diacare.22.9.1561
http://doi.org/10.1053/j.semperi.2012.04.012
http://doi.org/10.1097/AOG.0b013e3182854b36
http://doi.org/10.1016/j.ajog.2015.10.935
http://www.ncbi.nlm.nih.gov/pubmed/26593970
http://doi.org/10.1097/01.AOG.0000247644.64154.bb
http://www.ncbi.nlm.nih.gov/pubmed/17138781

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

