
ajog.org Research Letters
groups, indicating that this condition has been common for
decades. This finding is supported by data from hospital
records and published data that pregnancy and miscarriage
under age 14 is substantially higher in Izabal4,5 compared
with Guatemala City and other major cities in the country.
Puerto Barrios is located on the Caribbean coast and is
geographically isolated from the rest of Guatemala. The
Puerto Barrios study population was recruited from a public,
urban hospital in a city of over 106,000 inhabitants, made
up of admixed Amerindians/Europeans, Native Mayans
(mostly speaking Q’eqchi’), and Garifuna, a population of
African origin. The diversity of the population makes a
genetic cause unlikely. Several plausible environmental causes
may contribute to the earlier observed age at menarche in
our study population, including water contamination, plant
toxins related to the estrogenic compound zearalenone—a
mycotoxin produced by numerous species of Fusarium
growing on corn, or fumonisin, which is more prevelant in
lowland areas of Guatemala, including Puerto Barrios.6

Precocious menarche is associated with adverse reproduc-
tive outcomes in young women, including an early age of
pregnancy or miscarriage, and the early age at menarche we
describe warrants further investigation. Understanding the
factors contributing to precocious menarche in this popula-
tion may be useful in helping to reduce adverse reproductive
outcomes in Guatemala. -
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Prediction of mode of delivery using the first
ultrasound-based “intrapartum app”
OBJECTIVE: Although characteristics of labor leading to a
higher likelihood of cesarean delivery are now better
described,1 changing intrapartum practice has not translated
into reduced cesarean delivery rates.2 Ultrasound, despite its
promise in facilitating noninvasive assessment in labor,
remains largely confined to determining fetal malposition
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TABLE
Estimated duration and probability of vaginal delivery subdivided according to predicted likelihood of vaginal
delivery

Probability of vaginal delivery category

Highly likely (high)
Likely and neutral
(medium) Unlikely (low)

Observed Expected Observed Expected Observed Expected

Estimated duration of labor (min) 721 — 791 — 1239 —

% Vaginal delivery 84.8 90-100 72.2 75-90 39.7 <75%

Usman. Intrapartum app. Am J Obstet Gynecol 2019.
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and presentation.3 The first labor prediction model based on
intrapartum ultrasound was published in 2014 from a
population of 120 women in 2 European maternity
FIGURE
Risk prediction of vaginal delivery

(A) “Intrapartum app” results page showing the prediction of the likelihood

being undelivered as per the app. Group 1: 90e100% indicates highly likely

unlikely. (C) Probability box: percentage of women who have not had a va

Usman. Intrapartum app. Am J Obstet Gynecol 2019.
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hospitals.4 In 2017, based on this prediction model, the
“intrapartum app” was launched (for research purposes
only) on Apple and Android mobile devices.5,6 We explore
of vaginal birth. (B) KaplaneMeier curves comparing the probability of

; group 2: 75e90% indicates likely; group 3: <75% indicates neutral to

ginal delivery.
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the applicability of this prediction model in app format in a
different obstetric population.

STUDY DESIGN: Nulliparous women at 37e42 weeks’
gestation were recruited in active labor to a prospective study
on intrapartum ultrasound and labor outcome, “The SONO-
VE” study. Transabdominal ultrasound scans were used to
assess fetal head position and transperineal scans to assess
fetal head station using headeperineum distance and caput
succedaneum. Cervical dilatation was recorded from the
corresponding digital vaginal examination. Maternal and
labor parameters including maternal age, body mass index,
and presence or absence of prolonged labor7 were recorded
on the app. The published model defined vaginal delivery
as 90e100% highly likely, 75e90% likely, 50e75% neutral,
25e50% unlikely, and 0e25% highly unlikely.4

KaplaneMeier curves were constructed comparing the
likelihood of vaginal delivery within 3 simplified likelihood
bands (“highly likely,” “likely and neutral,” or “unlikely,”
classified as “high,” “medium,” and “low” likelihood,
respectively).

Data was anonymized and entered into a Microsoft Excel
spreadsheet prospectively at the time of ultrasound and first
digital vaginal examination. To prevent any potential for bias
in clinical management, these data were entered by the
research team at a time and place remote from the delivery
suite into the app without knowledge of delivery outcome.

The study received UK Ethical approval from the Research
Ethics Committee (REC) approval (Reference: 15/LO/0227)
and local Joint Research Compliance Office approval (Ref:
14HH2428) for “The SONO-VE study.” The project was
adopted by the NIHR portfolio (Ref: 163370).

RESULTS: From April 2015 to January 2018, data from 270
women, of whom 1 woman withdrew consent, were consec-
utively entered into the “intrapartum app.” Of the remaining
patients, 29% (79/269) had an emergency cesarean delivery.
When censoring for those patients who had cesarean deliveries,
the length of labor was shorter for those patients predicted to
be at high likelihood of vaginal delivery (�75%) (Table,
Figure). In the “high” likelihood group, the estimated
median duration was 721 minutes (95% confidence interval
[CI], 641e801) with 84.8% (106/125) vaginal deliveries. In
the “medium” likelihood of vaginal delivery group, the
estimated duration was 791 minutes (95% CI, 664e918)
with 72.2% (52/72) vaginal deliveries. In the “low” likelihood
group, the estimated median duration was 1239 minutes
(95% CI, 917e1561) with 39.7% (25/63) vaginal deliveries.
There was a significant difference in duration among groups
(log rank test, P < .01) and significantly fewer vaginal
deliveries in the “low” likelihood group (c2 test, P < .01).

CONCLUSION: This first report of an “intrapartum app”
suggests that it predicts vaginal delivery in a new obstetric
population from that in which the original model was
developed. The acceptability and accuracy of this model can
now be tested in a prospective study. -
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